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(57)[Scope of Patent Claims] 
[Claim 1] 

The measurement method of platelet-activating factor acetylhydrolase activity, and the method, formula (I): 
[Chemical 1] 

j O 0' 

qn-o-e-A-c-x ( I > 

1 O" 

CHj-0-P-O-R 2 
ii 
0 

The measurement method wherein the substrate represented (In the formula, Rl represents acyl group, 
1 0 alkyl group, or alkenyl group, A represents a hydrocarbon of 2 to 7 carbon atoms, saturated or unsaturated, 
substituted or un-substituted, and oxygen atoms can be interspersed, X represents the color-forming 
compound or fluorescence color-forming compound when freed, and R2 represents a monomethyl amino 
group, dimethyl amino group, or trimethyl amino group.) and the sample containing platelet-activating 
factor acetylhydr olase were allowed to react in the presence of inhibitor that does not inhibit platelet 
activating factor acetylhydrolase but inhibits other esterolytic activity related substances; in addition, 
including the measuring of the amount of the color-forming compound or fluorescence color-fomring 
compound freed as a result of reaction, the said sample containing platelet activating factor acetylhydrolase 
is human or animal blood, serum, plasma, urine, amnion fluid, cells, organs, or the extract fluid of cells and 
organs, and the said inhibitor is at least one kind of inhibitor selected from a group consisting of anionic 
20 surfactants, nonionic surfactants, bile salts, and derivates of bile salts. 

[Claim 2] 

The measurement method described in Claim 1 wherein the previously mentioned color-forming 
compounds are aromatic hydroxy compounds or aromatic thiol compounds. 

[Claim 3] 

Further, the measurement method described in Claim 1 or 2 wherein chelating agent coexists. 
[Claim 4] 

30 The measurement method described in Claim 3 wherein previously mentioned coexisting chelating agent is 
EDTAorEGTA. 

[Claim 5] 

The measurement method described in any of Claims 1 through 4 wherein the previously mentioned 
anionic surfactants are alkali metal salts of alkyl sulfuric acid or alkali metal salts of alkyl sulfonic acid. 

[Claim 6] 

The measurement method described in anyone of Claims from I through 4 wherein the previously 
mentioned nonionic surfactants are polyoxyethylene alkylarylethers or polyoxyethylene sobitan fatty acid 
40 esters. 

[Claim 7] 

The measurement method described on any of Claims I through 4 wherein the previously mentioned bile 
salts and derivates of bile salts are sodium cholate, sodium deoxycholate, sodium chenodeoxycholate, 
sodium dehydrocholate, sodium taurocholate, sodium taurolithocholate, sodium taurodeoxycholate, sodium 
taurochenodeoxycholate, sodium tauroursodeoxycholate, sodium taurodehydrocholate, CHAPS, CHAPSO, 
BIGCHAP, or deoxy-BIGCHAP 
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[Claim 8] 

The reagent, which is the reagent for measuring platelet-activating factor acetylhydrolase activity in a 
sample, is that of General Formula (I): 
[Chemical 2] 

CH 2 -0-Rt 

| 0 0 
I ii k 

CH-O-C-A-C-X ( I ) 

I °" 

CH 2 -OP-0-R 2 
n 
0 

The measurement method wherein the substrate represented (In the formula, Rl represents acyl group, 
alkyl group, or alkenyl group, A represents a hydrocarbon of 2 to 7 carbon atoms, saturated or unsaturated, 

1 0 substituted or un-substituted, and oxygen atoms can be interspersed, X represents the color-forming 

compound or fluorescence color-forming compound when freed, and R2 represents a monomethyl amino 
group, dimethyl amino group, or trimethyl amino group.) and the sample containing platelet-activating 
factor acetylhydrolase were allowed to react in the presence of inhibitor that does not inhibit platelet 
activating factor acetylhydrolase but inhibits other esterolytic activity related substances; in addition, 
including the measuring of the amount of the color-forming compound or fluorescence color-forming 
compound freed as a result of reaction, the said sample containing platelet activating factor acetylhydrolase 
is human or animal blood, serum, plasma, urine, amnion fluid, cells, organs, or the extract fluid of cells and 
organs, and the said inhibitor is at least one kind of inhibitor selected from a group consisting of anionic 
surfactants, nonionic surfactants, bile salts, and derivates of bile salts. 

20 ~ 
[Claim 9] 

The reagent described in Claim 8 wherein previously mentioned color-forming compounds are aromatic 
hydroxy compounds or aromatic thiol compounds. 

[Claim 10] 

Further, the reagent described in Claim 8 or 9 coexists with chelating agents. 
[Claim 11] 

The reagent described in Claim 10 wherein previously mentioned chelating agents are EDTA or EGTA. 

30 

[Claim 12] 

The reagent described in any of the Claims from 8 through IT wherein the previously mentioned anionic 
surfactant is an alkali metal salt of alkyl sulfuric acid or alkali metal salt of alkyl sulfonic acid. 

[Claim 13] 

The reagent described in any of the Claims from 8 through 1 1 wherein the previously mentioned anionic 
surfactant is polyoxyethylene alkylarylethers or polyoxyethylene sobitan fatty acid ester. 

[Claim 14] 

40 The reagent described in any of Claim 8 through U wherein the previously mentioned bile salts and 
derivates of bile salts are sodium cholate, sodium deoxycholate, sodium chenodeoxycholate, sodium 
dehydrocholate, sodium taurocholate, sodium taurolithocholate, sodium taurodeoxycholate, sodium 
taurochenocholate, sodium taurodeoxycholate, sodium taurodehydrocholate, CHAPS, CHAPSO, 
BIGCHAP, or deoxy-BIGCHAP. 

[Claim 15] 

The kit for measurement of platelet-activating factor acetylhydrolase activity includes the reagent described 
in any of the paragraphs of Claim 8 through 14. 
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[Claim 16] 

The kit for measurement of platelet-activating factor acetylhydrolase activation in the test specimen has the 
General Formula (I): 
[Chemical 3] 

civ°o~R, 

j 0 0 

GH-O-G-A-C-X { I ) 

1 0 
CH r O-P-0-R 2 

I! 

0 

The kit, a container including the substrate represented by (In the formula, Rl represents an acyl group, 
alkyl group, or alkenyl group of 6 to 20 carbon atoms, X represents the color-forming compound or 
fluorescence color forming compound when freed, and R2 represents a monomethyl amino group, dimethyl 
amino group, or trimethyl amino group.), and that does not inhibit platelet-activating factor acetyl 
hydrolase, but the container possesses inhibitor, which inhibits other esterase hydrolysis activity material, 
and chelating agents, and the sample is human or animal blood, serum, plasma, urine, amnion fluid, cells, 
organs, or the extract fluid of cells and organs, and the inhibitor is at least one kind of inhibitor selected 
from a group consisting of anionic surfactants, nonionic surfactants, bile salts, and derivates of bile salts. 

[Claim 17] 

The kit described in Claim 16 wherein the previously mentioned coloring-forming material is aromatic 
hydroxy compounds or aromatic thiol compounds. 

[Claim 18] 

The kit described in Claim 16 or 17 wherein previously mentioned substrate is solubilized in solution liquid 
or solvent. 

[Claim 19] 

Further, the kit described in any Claim from 15 to 18 possessing a container that includes solution liquid or 
solvent in order to dissolve previously mentioned substrate. 

[Claim 20] 

The compound which is represented by General Formula (la): 
[Chemical 4] 

CHrO-R-. 

I O O 
I ii M 

CH-O-G-CHj-CH^C-X { I a) 

O" 

IS 

CK r O-P-0-R 2 

n 

o 



(In the formula, Rl represents an acyl group, alkyl group, or alkenyl group of 6 to 20 carbon atoms, X 
represents the color-forming compound or fluorescence color-forming compound when freed, and R2 
represents a monomethyl amino group, dimethyl amino group, or trimethyl amino group.) 

[Claim 21] 

Compounds described in Claim 20 wherein previously mentioned color-forming compounds are aromatic 
hydroxy compounds or aromatic thiol compounds. 



[Claim 22] 
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The method of measurement for platelet-activating factor acetylhydrolase activity in General Formula (la): 
[Chemical 5] 

CH E -0-R, 

I O 0 
I II II 

OH-0-C-CH a -CH,-C"X { I a) 

I °" 
CHj.-0-P-O-Rj 

0 

The measurement method wherein the substrate represented (In the formula, Rl represents an acyl group, 
alkyl group, or alkenyl group of 6 to 20 carbon atoms, X represents the color-forming compound or 
fluorescence color forming compound when freed, and R2 represents a monomethyl amino group, dimethyl 
amino group, or trimethyl amino group.) is reacted with the sample containing platelet-activating factor 
acetyl hydrolase; thereby measuring the amount of color-forming compound or fluorescence color-forming 
1 0 compound contained, and is the measurement method of the platelet-activating factor acetyl hydrolase 

contained in the sample, human or animal blood, serum, plasma, urine, amnion fluid, cells, organs, or the 
extract fluid of cells and organs. 

[Claim 23] 

The measurement method described in Claim 22 wherein previously mentioned color-forming compounds 
are aromatic hydroxy compounds or aromatic thiol compounds. 

[Detailed description of Invention] 

20 [0001] 

[Technical field associated with the Invention] 

The present invention pertains to the method of measuring clinically significant platelet-activity factor 
acetylhydrolase activity, the reagent for platelet-activity factor acetylhydrolase activity measurement, and 
the measurement kit for platelet-activity factor acetylhydrolase activity that utilizes the reagent. 

[0002] 
[Prior Art] 

PAF (Platelet Activating Factor: l-alkyl-2-acetyl-sn-glycero-3-phospocoline (hereinafter referred to as PAF) 
is the mediator pertaining to the wide range of the onset of various clinical conditions such as inflammation 
30 or allergic response. On the other hand, platelet-activity factor acetylhydrolase (hereinafter referred to as 
PAF-AH) possesses a function of eliminating strong biological activity that PAF possesses, adjusts the in 
vivo PAF level, and pertains to maintaining the homeostasis. And in the diseases such as Kawasaki disease, 
systemic lupus erythematosus, and hemolytic uremic syndrome, fluctuation of PAF-AH activity in serum, 
which cannot be recognized when in good health condition, is being observed in the course of the 
progression of these clinical conditions. 

[0003] 

In this way, since the PAF-AH activity in serum or plasma reflects the onset and the clinical condition 
change of patients with various inflammatory diseases, the measurement of PAF-AH activity is important 
40 as a novel clinical test method that will bring useful information to diagnose these diseases. 

Furthermore, patients with serum PAF-AH absence exist, and this enzyme defect is considered a risk factor 
for severe asthma in children; therefore, it has been suggested that the measurement of PAF-AH activity is 
important also from the aspect of preventive medicine. 

[0004] 

In conventional measurement of PAF-AH activity, the method according to bioassay and the method that 
employs radioisotopes have been used. 
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The bioassay method is the method to measure PAF-AH by monitoring the platelet aggregation ability by 
the remaining PAF when PAF-AH and substrate PAF are allowed to react for a fixed period of time; 
however, disadvantages such as the necessity for preparation when blood platelet is in use and expensive 
reagent has to be used led to difficult problems when employed for general test method. 

[0006] 

On the other hand, the method that employs radioisotopes (PJA method) is the method to measure the free 
radioactivity by labeling PAF acetyl group with 3 H or l4 C, which is allowed to react with PAF-AH, or the 
method to measure radioactivity or by labeling the alkyl group, which is allowed to react with PAF-AH, 
1 0 and collecting the product of reaction lyso PAF or unreacted PAF. However, this method that employs 

radioisotopes which limit the users and the equipment in use for the radioactive materials, in addition to the 
safety problems and the disposal problems of radioactive reagent. Furthermore, when measuring the 
remaining radioactivity by collecting the labeled lyso PAF or unreacted labeled PAF, complicated 
procedures such as extracting lyso PAF or PAF with organic solvents and separating by chromatography 
are necessary, and these pose difficult problems for a general test method. 

[0007] 

As a result, the method to measure PAF-AH activity that does not require such complicated operations is 
being examined. 

20 On of the methods is to use synthetic substrate, and in recent years, various kinds of PAF-AH substrate and 
PAF-AH measurement methods have been developed. 

[0008] 

For example, in JP Laid-OpenNo. 1995-59597, the method to measure PAF-AH activity with compounds 
similar to PAF, which frees dicarboxylic acid by PAF-AH action, as substrate is described. This method 
generates dicarboxylic acid by enabling the PAF-AH in the sample to act on this substrate; and generates 
universally- used marker materials such as NAD + , NADP + , NADH, NADPH or hydrogen peroxide by 
enabling the enzyme that is specifically reactive with the generated dicarboxylic acid to act, and 
furthermore, combining the continuous enzyme reaction system; and by measuring these marker materials 
30 with the known method, calculates the generation rate and the formation of dicarboxylic acid, thereby 
measuring the PAF-AH activity. Since this method is an enzymatic assay that combines a number of 
enzymes in the detection assay, there will be problems such as the safety and the specificity of the enzyme 
that will be used, and furthermore, special attention is required to maintain the reagent performance. 

[0009] 

Furthermore, in JP Laid-Open No. 1992-346797, PAF-AH activity measurement method with thio PAF 
and thio PAF analog compounds as substrate is described. This method is the method that utilized the color 
reagent that quantitatively colors by reacting with the SH group. In this Patent Publication, an example is 
described of the method to keep track of the yellow color of 2-nitro-5-mercaptobenzoic acid that frees by 
40 the displacement reaction between lysothio PAF-SH group, generated by PAF-AH from the substrate such 
as thio PAF, and 5,5"-dithiobis(2-nitrobenzoic acid); this method, however, is likely to receive interference 
from other thiol compounds and redox substances that coexist in reaction liquid or specimen material such 
as ascorbic acid, bilirubin, cysteine or glutathione, which generates problems from the aspect of 
performance maintenance of the reagent as in the case of the enzymatic assay. 

[0010] 

The PAF-AH activity measurement method with 1-dodecanoyl -2-(4-Nitrophenyl glutaryl)-sn- glycerol- 
phosphocholine, which is compound similar to PAF, as substrate is known (Arteriosclerosis, Thrombosis, 
and Vascular Biology Volumel6, No 4591-599 (1996). However, since, with this measurement method, the 
50 substr ate is hydrolyzed by various kinds of esterase or esterase-like substances existing in the specimen 

material of the plasma or serum, the measurement value received a significant positive impact, and accurate 
measurement of PAF-AH activity was difficult. 



[0011] 

[Problems the invention tries to solve] 
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Hence, the PAF-AH activity measurement method that does not receive influence from various kinds of 
esterase or esterase-like substances with a safe and easily to operate direct measurement method without 
using radioactive substrate has been anticipated. 

Namely, the substrate with high specificity in PAF-AH or the development of the measurement system that 
does not receive the influence of various kinds of esterase and esterase-like substances were anticipated. 

[0012] 

[Means of solving the problems] 

The present inventors, as a result of intense study to solve the problems mentioned above, have found the 
1 0 PAF-AH measurement system, with the substrate having comparatively high specificity in PAF-AH, that 
does not receive the influence of various kinds of esterase and esterase-like substances, and developed a 
safe and easily operable method that can measure PAF-AH activity directly without using radioactive 
substrate, and thereby completed the present invention. 

[0013] 

The present invention is a measurement method of PAF-AH activity and has the general formula (I): 

[0014] 
[Chemical 6] 

CI I..-Q-K, 
I O 0 

I 41 II 

CH-O-C-A-G-X ( I ) 

I O" 
« i 

Cll.^-Q-F-Q-R, 
20 0 
[0015] 

(In the formula, Rl represents acyl group, alkyl group, or alkenyl group, A represents the hydrocarbon 
group with 2-7 carbon atoms that oxygen atoms can mediate, saturated or unsaturated, substituted or un- 
substituted, X represents the group that will become color-forming compounds or fluorescence color- 
forming compounds when freed, and R2 represents monomethyl aminoethyl group, methylaminoethyl, 
dimethylaminoethyl group, or trimethylaminoethyl group.) This pertains to the method that includes: the 
substrate represented by that above is allowed to react with samples in which platelet-activity factor 
acetylhydrolase is contained, under the presence of inhibitor that does not inhibit platelet-activity factor 
30 acetylhydrolase but inhibits other esterolytic activity related substances, and to measure the amount of 
color-forming compounds or fluorescence color-forming compounds freed by this reaction. 

[0016] 

In a preferred embodiment, the previously mentioned color-forming compounds are aromatic hydroxy 
compounds or aromatic thiol compounds. 

[0017] 

In a preferred embodiment, the inhibitor used for the measurement method of this invention is at least one 
kind of inhibitor selected from the group composed of anionic surfactant, non-ionic surfactant, bile salts, 
40 bile salt derivatives, and chelating agents. 

[0018] 

Moreover, in a preferred embodiment, the anionic surfactant used for the measurement method of this 
invention is alkali metal salt of alkyl sulfuric acid or alkali metal salt of alkyl sulfonic acid. 

[0019] 

Moreover, in a preferred embodiment of nonionic surfactants included in the measurement method of the 
present invention is polyoxyethylene alkylarylethers, or polyoxyethylene sobitan fatty acid esters. 
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Also in a preferred embodiment, bile salts and bile salt derivatives used for the measurement method of this 
invention are sodium cholate, sodium deoxycholate, sodium chenodeoxycholate, sodium dehydrocholate, 
sodium taurocholate, sodium taurolithocholate, sodium taurodeoxycholate, sodium taurochenodeoxycholate, 
sodium tauroursodeoxycholate, sodium taurodehydrocholate, CHAPS, CHAPSO, BIGCHAP, or deoxy- 
BIGCHAP. 

[0021] 

Also in this invention pertaining to the reagent for PAF-AH activity measurement, the general formula is 
(I): 

10 

[0022] 
[Chemical 7] 

I O O 

j II II 

CH-O-C-A-C-X ( t } 

0" 
i 

CH r O-P-0-Rj 
ii 
0 

[0023] 

(In the formula, Rl represents acyl group, alkyl group, or alkenyl group, A represents the hydrocarbon 
group with 2-7 carbon atoms that oxygen atoms can mediate, saturated or unsaturated, substituted or un- 
substituted, X represents the group that will become color- forming compounds or fluorescence color- 
forming compounds when freed, and R2 represents monomethyl aminoethyl group, methylaminoethyl, 
20 dimethylaminoethyl group, or trimethylaminoethyl group.)This pertains to the reagent that contains: the 
substrate represented by that above and the inhibitor that inhibits other esterolytic activity related 
substances, though it does inhibit PAF-AH. 

[0024] 

In a preferred embodiment, reacting with PAF-AH, aromatic hydroxy compounds or aromatic thiol 
compounds are released from the substrate. 

[0025] 

In a preferred embodiment, the inhibitor contained in the reagent of this invention is at least one kind of 
30 inhibitor selected from the group composed of anionic surfactant, non-ionic surfactant, bile salts, bile salt 
derivatives, and chelating agent. 

[0026] 

Moreover, Moreover, in a preferred embodiment, the anionic surfactant contained in the reagent of this 
invention is alkali metal salt of alkyl sulfuric acid or alkali metal salt of alkyl sulfonic acid. 

[0027] 

Moreover, in a preferred embodiment, nonionic surfactants included in the reagent of the present invention 
40 are polyoxyethylene alkylarylethers, or polyoxyethylene sobitan fatty acid esters. 

[0028] 

Also in a preferred embodiment, bile salts and bile salt derivatives contained in the reagent of this invention 
are sodium cholate, sodium deoxycholate, sodium chenodeoxycholate, sodium dehydrocholate, sodium 
taurocholate, sodium taurolithocholate, sodium taurodeoxycholate, sodium taurochenodeoxycholate, 
sodium tauroursodeoxycholate, sodium taurodehydrocholate, CHAPS, CHAPSO, BIGCHAP, or deoxy- 
BIGCHAP. 
[0029] 

The present invention further pertains to the kit for platelet-activating factor acetylhydrolylase activity 
50 measurement, including previously mentioned reagents. 
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[0030] 

Moreover, the present invention is a kit for PAF-AH activity measurement, having the above mentioned 
general formula: 

[0031] 
[Chemical 8] 

0H 2 -O-R, 
| O 0 

CH-O-C" A C-X { I ) 

O 
i 

0H r -O-P-O-R a 

n 
O 

10 [0032] 

(In the formula, Rl represents acyl group, alkyl group, or alkenyl group, A represents the hydrocarbon 
group with 2-7 carbon numbers that the oxygen atom can mediate, saturated or unsaturated, substituted or 
un-substituted, X represents the group that will become color-forming compounds or fluorescence color- 
forming compounds when freed, and R2 represents monomethyl aminoethyl group, methylaminoethyl, 
dimethylarninoethyl group, or trimethylaminoethyl group.)This pertains to the kit that possesses: the 
container containing the substrate represented by the above in parenthesis and the container containing the 
solution containing the inhibitor that inhibits other esterolytic activity related substances, though it does 
inhibit PAF-AH. 

20 [0033] 

In a preferred embodiment, reacting with PAF-AH, aromatic hydroxy compounds or aromatic thiol 
compounds are released from the substrate. 

[0034] 

In a preferred embodiment, the previously mentioned substrate is solubilized in the solution or solvent. 
[0035] 

In a separate suitable embodiment, the kit of the present invention, further, possesses a container including 
the solubilizing solution or solvent medium of the previously mentioned substrate. 

30 

[0036] 

Furthermore, the present invention is the compound which is represented by general formula (la): 



[0037] 
[Chemical 9] 

GHjr-O-R, 

I 0: O 

I 51 (I 

a i-0-C-CMj>-GIV<>X i. I a) 

t ? 

CHy O P O R ? 

II! 

o 
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[0038] 

This pertains to the following: (In the formula, Rl represents acyl group from 6 to 20 carbon atoms, alkyl 
group, or alkenyl group, X represents the group that will become color-forming compounds or fluorescence 
color-forming compounds when freed, and R2 represents monomethyl aminoethyl group, 
methylaminoethyl, dimethylaminoethyl group, or trimethylaminoethyl group.) 

[0039] 

In a preferred embodiment, the previously mentioned color-forming compounds are aromatic hydroxy 
compounds or aromatic thiol compounds. 

10 

[0040] 

Moreover, the present invention in regard to the measurement method of PAF-AH activity is a compound 
which is represented by general formula (la): 

[0041] 

[Chemical 10] 

O Q 

CH-Q-C-CHy-CHj-G-X ( ] a) 

I o 
I i 

ClVO-P-D-Kj, 

It: 

0 

[0042] 

20 (In the formula, Rl represents acyl group from 6 to 20 carbon atoms, alkyl group, or alkenyl group, X 

represents the group that will become color-forming compounds or fluorescence color-forming compounds 
when freed, and R2 represents monomethyl aminoethyl group, methylaminoethyl, dimethylaminoethyl 
group, or trimethylaminoethyl group.) This pertains to the measurement method that includes: the substrate 
represented by the above in parenthesis is allowed to react with PAF-AH contained sample, and to measure 
the amount of color-forming compounds or fluorescence color-forming compounds freed by this reaction. 

[0043] 

In a preferred embodiment, the previously mentioned color-forming compounds are aromatic hydroxy 
compounds or aromatic thiol compounds. 

30 

[0044] 

By the invention mentioned above, the PAF-AH direct measurement system with the substrate having 
relatively high specificity in PAF-AH and without receiving influence of various kinds of esterase or 
esterase-like substances can be provided. Further, the method provides sufficient utilization as a safe, fast, 
and simple measurement method in everyday testing since the present invention does not use radio-labeled 
substrate. Thus, the PAF-AH measurement method of the present invention enables accurate measur ement, 
compared to the conventional method of using the enzyme or reagent that induce color development system, 
based on the following advantages: (1) the measurement time is shorter than the conventional method; (2) 
there will be no influence from various kinds of esterase or esterase-like substances; (3) the direct PAF-AH 
40 activity can be measured by monitoring the color-forming compounds or the fluorescence color-forming 
compounds. Therefore, the present invention has extremely high usability in diagnosing in a short time the 
pre- and post progress testing of patients. 

[0045] 

Furthermore, with this invention, the reagent for PAF-AH measurement use and the kit that includes this 
are provided. With these, reagent and the kit, diagnosis of the diseases and the disease progress based on 
the change in PAF-AH activity can be grasped since direct and simple PAF-AH activity can be measured. 
Consequently, the contribution of the present invention to medical treatment is significant. 
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[0046] 

[Embodiment of the Invention] 

(Characteristics of the Measurement Method of the Present Invention) 

The characteristics of the measurement method of the platelet-activity factor acetylhydrolase (PAF-AH) 
activity lie in that by adding the inhibitor that inhibits esterolytic activity related substances other than 
PAF-AH along with the substrate represented by the above general formula(l), the release of color-forming 
compounds or the fluorescence color-forming compounds by the non-specific hydrolysis due to these 
1 0 esterolytic activity related substance can be prevented and PAF-AH activity is measured more precisely. 

Namely, the characteristic is in the designing of the measurement system in a way that color-forming or 
fluorescence color-forming compounds freed from the substrate originates as much as possible only from 
PAF-AH. Moreover, among the substrates of general formula (I), measurement may be performed with 
further sensitivity when the substrate employed is represented by general formula (la). 

[0047] 

The substrate used in this invention, when reacting with PAF-AH, frees dicarboxylic acid derivative which 
is linked with color-forming or fluorescent color-forming compounds, and this dicarboxylic acid derivative 
20 possesses the characteristic that, when freed, frees (releases) the color-forming or fluorescence color- 
forming compounds. Namely, when the substrate used in the present invention reacts with PAF-AH, the 
reaction frees the color-forming or fluorescent color-forming substituted aromatic compounds in the 
amount proportional to the PAF-AH activity; therefore, by monitoring the freed color-forming or 
fluorescent color-forming compounds, PAF-AH activity can be directly measured. 

[0048] 

In the conventional measurement method, the dicarboxylic acid generated by having the substrate contact 
with PAF-AH is led enzymaticly to the color development system or, through the substitution with 5,5'- 
dithiobis(2-nitrobenzoic acid), the freed 2-nitro-5-mercaptobenzoic acid is led to the color development 
30 system; since the method does not provide the direct color development, a number of factors contribute to 
the inaccuracy of the measurement such as the resolution of the substrate itself with the additional 
deterioration of the composition that leads to the loss of activity of the enzyme or other color development 
system, thus making it difficult to obtain accurate PAF-AH activity. 

[0049] 

With the measurement method in the present invention, particular effectiveness is achieved that these 
problems can be solved. Namely, in the measurement method of the present invention, color-forming or 
fluorescence color-forming compounds directly detectable by PAF-AH is generated, and PAF-AH activity 
can be measured more precisely by decreasing the measurement error, due to the esterolytic activity related 
40 substance contained in the serum samples or plasma samples, to as little as possible. 

[0050] 

In this specification, "esterolytic activity related substance" contains the enzyme or the substance that 
cleaves the ester bond such as ester-cleaving enzyme (esterase) and ester-cleaving-enzyme (esterase)-like 
substances. As ester-cleaving-enzyme (esterase)-like substances, the protein that possesses esterase activity 
such as apolipoprotein B contained in LDL, for example, can be listed. 

[0051] 

In the following, the substrate used for the present invention, its manufacturing method, the inhibitor used 
50 in this invention, the reagent for PAF-AH measurement, the measurement method used for the reagent, and 
the PAF-AH measurement kit will be described sequentially. 

[0052] 

(Substrate used in the present invention) 

The substrate used in PAF-AH measurement method of the present invention is represented in the general 
formula (I): 
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[0053] 

[Chemical 11] 

CHa-O-R, 
| 0 0 

CH-O-C-A-C-X { I ) 

0" 

CH/-0 P' 0 

HI 

0 

[0054] 

Here, Rl is preferable as acyl group, alkyl group, or alkenyl group. The number of carbon atoms preferable 
is from ca. 6 to ca. 20. More preferable is from ca. 8 to ca. 18. 

10 [0055] 

The preferable hydrocarbon group as A is saturated or unsaturated, substituted or non-substituted, and has 
carbon atoms from 2 to 7. Among these; compounds of 2 carbon atoms are preferable. Moreover, it is 
appropriate when oxygen atoms mediate in this hydrocarbon group. Namely, it is appropriate to possess a 
structure such as -C-O-C-. 

[0056] 

X is preferable as PAF-AH reacting with substrate, the freed (released) compound when dicarboxylic acid 
derivative is freed, preferably is color-forming or fluorescence color-forming. X, preferably, becomes the 
group of aromatic hydroxy reacts or aromatic thiol compound when hydrolyzed, and, for example, 4- 
20 nitrophenyl group, 2-chloro-4-nitrophenyl group, 2- fluoro-4-nitrophenyl group , 3-fluoro-4-nitrophenyl 
group , 4-nitrothiophenyl group, 5- indolyloxy group, 2,6-diphenyl-4-nitrophenyl group can be listed. 

[0057] 

4-methyl courmaryl group, courmaryl group, and flavonoxyl group can be cited as fluorescence color- 
forming compounds. 

[0058] 

Monomethyl amino group, dimethyl aminoethyl group, or trimethyl aminoethyl group can be cited as an 
example of R2.Trimethylamino group is preferable. 

30 

[0059] 

Among substrates, this is a substrate wherein A is 2 carbons can be represented by general formula (la). 
[0060] 

[Chemical 12] 

OH,- O-R, 

] O O 

I l! il 

CH-O-G-CHz-CHrG-X (In) 
O" 

CirVO-P-O-R, 
ii 
0 



40 
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[0061] 

In general formula (la), R,, X, and R 2 are respectively the same as the previously mentioned R u X, and R 2 . 
For example, 1- myristoyl-2-(4- nitrophenyl succinyl)-sn-glycero- phosphocholine is preferable as the 
compound which is formula (la). This compound possesses an efficacy by which the sensitivity increases 
four-fold in comparison to 1- myristoyl-2-(4- nitrophenyl succinyl)-sn-glycero- phosphocholine when the 
carbon atoms of A are 3. 

[0062] 

Other than the above described substrate, hereinafter, examples of substrates as the substrate which is used 
in the present invention are presented, but the substrate is not limited to these. 

1- Octanoyl-2-(4- nitrophenyl glutaryl)-sn-glycero- phosphocholine, 

1- Decanoyl-2-(4- nitrophenyl glutaryl)-sn-glycero- phosphocholine, 

1- Lauroyl-2-(4- nitrophenyl glutaryl)-sn-glycero- phosphocholine, 

1- myristoyl-2-(4- nitrophenyl glutaryl)-sn-glycero- phosphocholine, 

1- 01eoyl-2-(4- nitrophenyl glutaryl)-sn-glycero- phosphocholine, 

1- Alkyl-2-(4- nitrophenyl glutaryl)-sn-glycero- phosphocholine, 

1- Alkenyl-2- (4- nitrophenyl glutaryl)-sn-glycero- phosphocholine 

1- Myristoyl-2-(4- nitrophenyl adipoyl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(4- nitrophenyl pimeloyl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(4-' nitrophenyl suberoyl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(4- nitrophenyl azeloyl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(2- chloro-4-nitrophenylglutaryl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(4- methyl-courmaryl glutaryl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(2- fluoro-4- nitrophenyl glutaryl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(3- fluoro-4- nitrophenyl glutaryl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(4- nitro-thiophenyl glutaryl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(5- indolyloxy glutaryl)-sn-glycero- phosphocholine, 

1- Myristoyl-2- (2, 6- diphenyl- 4- nitrophenyl glutaryl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-(4- nitrophenyl glycolyl)-sn-glycero- phosphocholine, 

1- Myristoyl-2-[5- dimethylamino-2- (2- triazolylazo) succinyl]-sn-glycero- phosphocholine, 
1- Myristoyl-2-[l- (2- triazolylazo)-2- naphthyl succinyl]-sn-glycero- phosphocholine, 
1- Myristoyl-2-[(4- nitrophenyl) vinyl dimethyl succinyl]-sn-glycero- phosphocholine, 
1- Myristoyl-2-[(6- flavonoxyl) succinyl]-sn-glycero- phosphocholine, and 
1- Palmitoyl-2-(4- nitrophenyl succinyl)-sn-glycero- phosphocholine. 

[0063] 

(Manufacturing method of substrate used in the present invention) 

The substrate of PAF-AH used for the present invention can be manufactured in accordance with the 
known method itself. Details are explained with the synthesis example discussed later. For example, the 
method described in JP Laid-Open No. 52-89622 is to use as the starting materials 1-acyl 
glycerophosphocholine, l-O- alkylphosphocholine (commercial lyso PAF), and l-O- 
alkenylphosphocholine (commercial lysophosphocholine plasmalogen) etc., which can be obtained using 
phospholipase A2„ and to permit these starting materials to react with anhydrous dicarboxylic acid 
(succinic anhydride, for example) in the mixed solution of anhydrous chloroform and anhydrous 
dichloromethane with triethylamine as catalyst, and obtain l-acyl-2-monodicarbonyl-phosphocholine by 
introducing dicarboxylic acid at the desired position 2. Then, l-acyl-2-succinyl-phosphocoline is obtained 
when succinic acid anhydride is used. 

[0064] 

1-acyl -monodicarbonyl-phosphocholine obtained this way, according to the description of William N. 
Washburn, et al. J. Am. Chem. Soc. Volume 1 12, pp. 2040-2041(1990), is turned into chloride by oxalyl 
chloride, and chromophore aromatic hydroxy reactants , p-nitrophenol, for example, esterifies in the 
presence of triethylamine, and l-acyl-2-(4-nitrophenyl succinyl)-phosphocholine) is obtained. 



[0065] 
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Also, when introducing dicarboxylic acid with a long methylene group in position 2, monobenzyl 
carboxylic acid ester obtained from the reaction of anhydrous dicarboxylic acid and protective group 
benzyl alcohol (Experimental Chemistry Course 22, 4th edition, Organic Synthesis IV, p. 131) can be used. 
According to the method described in JP Laid-OpenNo. 52-89622 mentioned above, l-acyl-2- 
monobenzyl-carbonyl-phosphocholine is obtained by allowing monobenzyl carboxylic acid ester and 1- 
acyl glycerophosphocholine to react. Next, the obtained monobenzyl form is debenzylated using palladium 
on carbon under hydrogen gas atmosphere, and 1 -acyl-2-monocarbonyl phosphocholine is obtained. 1-acyl 
-2-monodicarbonyl-phosphocholine, obtained this way, is transformed into the chloride by oxalyl chloride, 
and chromophore aromatic hydroxy compounds which are the chromophore, p-nitrophenol, for example, 
1 0 esterifies in the presence of triethylamine, and 1-acyl -2-(4-nitrophenyl succinyl )-phosphocholine) is 
obtained. 

[0066] 

(The inhibitor used for the present invention) 

As the measurement method in the present invention, the preferable method should be performed in the 
presence of inhibitor that inhibits other esterolytic activity related substance, though it does inhibit PAF- 
AH. Here, "the inhibitor that inhibits other esterolytic activity related substances, though it does inhibit 
PAF-AH" contains the meaning, though not inhibiting PAF-AH, that other esterolytic activity related 
substances are inhibited and the meaning, though not inhibiting at a certain concentration, the inhibitor 
20 inhibits other esterolytic activity related substances. 

[0067] 

In PAF-AH activity measurement, the ester bond of the substrate is hydrolyzed non-specifically by other 
esterolytic activity related substances present in serum or plasma samples, and X( color-forming 
compounds, for example) in general formula(I) and (la) is freed and becomes PAF-AH activity noise, 
which is not preferable. Therefore, when measuring PAF-AH of serum or plasma samples, it is preferable 
to have the inhibitor (hereinafter sometimes referred to as nonspecific reaction inhibitor) that inhibits other 
esterolytic activity related substances though not inhibiting PAF-AH. 

30 [0068] 

As the inhibitors, anionic surfactant, nonionic surfactant, bile salts, and bile salt derivatives, etc. are used, 
though not limited to these. Only 1 kind or a combination of more than 2 kinds can be used for inhibitors. 
Preferred combinations are anionic surfactant and nonionic surfactant, or anionic surfactant and bile salts or 
bile salt derivatives. More than 2 of the same kinds of inhibitors can be used. 

[0069] 

Anionic surfactants, at a minimum, at least 1 of the anionic surfactants selected from the following groups 
are preferable. As anionic surfactants are: fatty acid salts (examples, sodium stearate, potassium oleate etc.), 
alkyl sulfate ester salts (examples, sodium lauryl sulfate, lithium lauryl sulfate, etc.), alkylbenzene 
sulfonates (examples, sodium laurylbenzene sulfonate, sodium 4-n-octylbenzene sulfonate, etc.), alkyl 
naphthalene sulfonate (examples, sodium 2-naphthalene sulfonate, etc.), alkyl sulfosuccinate (examples, 
sodium dialkyl sulfosuccinate, etc.) alkyl diphenyl ether disulfonate (examples, sodium alkyl di-phenyl 
ether disulfonate, etc.), alkyl phosphate (examples, potassium alkyl phosphate, etc.), polyoxyethylene alkyl 
ether sulfates (examples, sodium polyoxyethylene lauryl ether sulfate, triethanolamine polyoxyethylene 
lauryl ether sulfate, etc.), polyoxyethylene lauryl ether sulfates (examples, sodium polyoxyethylene alkyl 
aryl ether sulfate, etc.), alkyl sulfonates (examples, sodium octane sulfonate, sodium nonan sulfonate, 
sodium decane sulfonate, sodium tri-decane sulfonate, etc.) naphthalene sulfonate formalin condensates 
(examples, sodium salt of beta-naphthalene sulfonate formalin condensate, etc.), and polyoxyethylene alkyl 
ester phosphates. 

[0070] 

Nonionic surfactants, at a minimum, at least 1 of the nonionic surfactants selected from the following 
groups are preferable. As nonionic surfactants are: fatty acid salts (examples, sodium stearate, potassium 
oleate etc.), alkyl sulfate ester salts (examples, sodium lauryl sulfate, lithium lauryl sulfate, etc.), alkyl 
benzene sulfonates (examples, sodium laurylbenzene sulfonate, sodium 4-n-octylbenzene sulfonate, etc.), 
alkyl naphthalene sulfonates (examples, sodium 2-napthalene sulfonate, etc.), alkyl sulfosuccinate 
(examples, sodium dialkyl sulfosuccinate, etc.) alkyl diphenyl ether disulfonate (examples, sodium alkyl di- 
phenyl ether disulfonate, etc.), alkyl phosphate (examples, potassium alkyl phosphate, etc.), 
polyoxyethylene alkyl ether sulfates (examples, sodium polyoxyethylene lauryl ether sulfate, 
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triethanolamine polyoxyethylene lauryl ether sulfate, etc.), polyoxyethylene lauryl ether sulfate (examples, 
sodium polyoxyethylene alkyl aryl ether sulfates, etc.), alkyl sulfonate (examples, sodium octane sulfonate, 
sodium nonan sulfonate, sodium decane sulfonate, sodium tri-decane sulfonate, etc.) naphthalene sulfonate 
formalin condensates (examples, sodium salt of beta-naphthalene sulfonate formalin condensate, etc.), 
polyoxydiethylene alkyl amines, and alkyl alkanol amides. 

[0071] 

Bile salts and derivates of bile salts, at a minimum, at least 1 of these, selected from among the following 
groups are preferable. As bile salts and bile salt derivatives are: sodium cholate, sodium deoxycholate, 
1 0 chenodeoxycholate, sodium dehydrocholate, sodium taurocholate, sodium taurolithocholate, sodium 
taurodeoxycholate, sodium taurochenodeoxycholate, sodium tauroursodeoxycholate, sodium 
taurodehydrocholate, CHAPS: 3-[(3-Cholamidopropyl)dimefhylammonio] propanesulfonic acid, CHAPSO: 

3-[(3-Cholamidopropyl) dimethylammonio]-2- hydroxy-propanesulfonic acid, BIGCHAP : N, N-Bis (3- 
D-gluconamidopropyl) cholamide, and BIGCHAP: N, N-Bis (3-D-gluconamidopropyl) deoxycholamide. 

[0072] 

(Reagent for the PAF-AH activity measurement) 

The reagent for the PAF-AH activity measurement in the present invention contains PAF-AH substrate 
represented by the above general formula (I) and (la). The concentration range in which the substrate is 
20 used is 0.001mM-250mM, preferably O.OlmM-lOOmM and more preferably O.OlmM-lOmM. 

[0073] 

The reagent for PAF-AH activity measurement is preferably a solution, and the substrate of PAF-AH 
selects stable pH for the respective substrate, and preferably is dissolved in buffer liquid of pH ca. 3 to ca. 9 
(for example, HEPES buffer liquid, citrate buffer liquid, tartaric acid buffer liquid, phosphate buffer, 
acetate buffer, Tris buffer, borate buffer, Good's buffer, etc.) 

[0074] 

Also, the reagent for the PAF-AH activity measurement of the present invention preferably includes 
30 nonspecific reaction inhibitor, mentioned above. There is no restriction particularly for the concentration of 
nonspecific reaction inhibitor when the inhibitor does not inhibit PAF-AH, but when it inhibits PAF-AH, 
the concentration that does not inhibit PAF-AH should be determined in advance and less than this 
concentration can be used. 

[0075] 

The reagent for the PAF-AH activity measurement of the present invention may include water miscible 
organic solvent other than these components, depending on the necessity, in order to dissolve the substrate 
of PAF-Ahwaz water miscible organic solvent, alcohols (for example, methanol, ethanol, propyl alcohol, n- 
isopropyl alcohol), ketones (for example, acetone, methyl isobutyl ketone), and esters (for example, methyl 
40 and ethyl acetates, propyl acetate, methyl propionate) can be listed. Water miscible organic solvents, in 
order not to influence PAF-AH activity, are preferably based on the last weight of the solution, should 
contain less than about 30% by weight, and preferably less than about 20% by weight. 

[0076] 

The reagent PAF-AH activity measurement may contain the substance that promotes dissociation of color- 
forming or fluorescence color-forming compounds. As for the substance, a-cyclodextrin, P-cyclodextrin y- 
cyclodextrin or cyclodextrins to which basic function is introduced to these cyclodextrins (as example, 
quaternary ammonium salt such as diethylaminoefhyl, dimethylaminoethyl, or trimethyl aminoethyl) can be 
listed. It is abight if these compounds are contained at ca. 0.5%. 

50 

[0077] 

Moreover, a co-existing chelating reagent is preferable for PAF-AH activity measurement of the present 
invention. Co-existence of chelating agent enables control of the decomposition reaction that is caused by 
allylesterase or phospholipase A 2 , which has dependency on Ca 2+ , of the substrate used in the present 
invention, making it possible to measure PAF-AH activity specifically. An appropriate chelating agent such 
as EDTA or EGTA may be used as this chelating agent. It is appropriate when the chelating agent 
contained is ca. 20mM. 
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[0078] 

Furthermore, the reagent for the PAF-AH activity measurement of the present invention may contain those 
used generally for activity measurement of enzymes such as buffer, stabilizer, activating agent, diluting 
agent other than the above. 

[0079] 

Though details will be described later, HDL associated-PAF-AH activity, LDL associated-PAF-AH activity, 
and total serotype PAF-AH activity can be respectively measured in this present invention. In order to 
measure HDL associated-PAF-AH activity, in the reagent for the PAF-AH activity measurement of the 
1 0 present invention, as the substance to aggregate LDL, ionic compounds such as anionic compounds (for 
example, dextran sulfate, cyclodextrins sulfate, sulfated oligosaccharides heparin, heparan sulfate, 
phosphotungstic acid, etc.), cations such as Mg 2+ , Mn 2+ , and polyclonal antibodies or monoclonal antibody 
(for example, antiapolipoprotein B antibody, etc.) may be included in proper quantity. 

[0080] 

Also, for fractional determination of LDL associated-PAF-AH, in the reagent for the PAF-AH activity 
measurement of the present invention, polyclonal antibodies or monoclonal antibody (antiapolipoprotein A 
antibody, antiapolipoprotein E antibody, etc.) can be included, as the substance to aggregate HDL, in 
proper quantity. 

20 

[0081] 

(Measurement of PAF-AH activity) 

The measurement method of the present invention is the method of qualitative and quantitative 
measurement by adding the sample possessing (considered to be possessing) PAF-AH activity to the 
reagent for PAF-AH activity measurement prepared above and allowing them to react and thereby 
measuring the absorbance values and excited fluorescence of the freed color-forming or fluorescence 
compounds. 

[0082] 

30 As the sample to measure PAF-AH activity, blood, serum, and plasma, or bodily fluids such as urine or 

amniotic fluid of human and animals and cells, organs or extraction liquid of cells and organs of human and 
animals are used. The test sample that includes PAF-AH such as PAF-AH refined product and serum and 
plasma, etc. is diluted appropriately with pH 6 to 9 buffer liquid (for example, HEPES buffer liquid, Tris 
buffer, phosphate buffer, borate buffer, Good's buffer, etc,), maintained in 20-40°C, and used for 
measurement reaction. Add NaCl, KC1 or similar to make the appropriate chlorine concentration for these 
buffer liquids. 

[0083] 

In the activity measurement method of PAF-AH of the present invention, measure the quantity of 
40 chromogenic or fluorescence which is freed by hydrolysis of the substrate. Perform quantitative 

determination by measuring the light absorption. The measurement may be performed by either the End 
Method or the Rate Method. In case of the End Method, it is necessary to measure the specimen material 
blank by first allowing the measurement reagent without substrate and the sample to react. In case of the 
Rate Method, it is appropriate if the measurement of the light absorption is performed within the time that 
the measurement can be made quantitatively. Furthermore, calculation of the activity value for PAF-AH 
may be performed with the molar absorption coefficient of the freed chromogenic or fluorescence 
compound. 

[0084] 

50 Also, in the activity measurement method of PAF-AH of the present invention, a manual method or an 
automated analyzer can be used. Measure the absorbance change of chromogenic or fluorescence of the 
compound which is freed from the substrate. For example, PAF-AH activity can be calculated accurately 
with absorbance change in the wavelength 280-560nm in case of the color-forming compounds, and in the 
case of the fluorescence color-forming compounds, with spectroscopic detection by exciting the 
fluorescence with the irradiation of laser light and with the calculation of absorbance change per unit time 
(so-called rate assay method). 



[0085] 
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For example, 4-nitrophenol is generated when using l-myristoyl-2-(4-nitrophenyl succinyl)-sn-glycerol- 
phosphocholine for the substrate with the carbon number of A as 2 in the general formula (I) of the present 
invention. At this time, absorbance at 405nm, which is the absorbance wavelength of 4-nitrophenol, 
increases quantitatively with the increase of 4-nitrophenol, and the rate of increase or amount of increase of 
absorbance at 405nm is calculated. 



[0086] 

Furthermore, by using the activity measurement method of PAF-AH of the present invention, HDL 
associated-PAF-AH activity, LDL associated-PAF-AH activity, and total serotype PAF-AH activity are 
1 0 fractionated and can be accurately measured respectively. By using the measurement reagent that contains 
the substance that aggregates LDL; LDL is aggregated, removed, and HDL associated-PAF-AH can be 
quantified. Also, by using the measurement reagent that contains the substance that aggregates HDL; HDL 
is aggregated, removed, and LDL associated-PAF-AH can be quantified. If either of these is not added, the 
total serotype PAF-AH activity is measured. 

[0087] 

The concrete measurement method is discussed below. First, the inhibitor reagent that contains the inhibitor 
dissolved in appropriate buffer (for example, 50mM HEPES buffer liquid [pH7.4] that contains inhibitor 
and 150M NaCl ) and substrate solution (for example, 16% ethanol, 50mM HEPES buffer liquid [pH7.4] 
20 that contains substrate and 150M NaCl ) are prepared. After an appropriate amount of human pooled serum 
or PAF-AH refined product solution is mixed with inhibitor solution, this is added to the substrate solution 
and reacted. The pH of the reaction is preferably ca. 6.5 to ca. 8.0, and most preferable is ca. 7.4. Reaction 
temperature is 20°C to 40°C, and preferably 37°C. After adding the substrate solution, absorbance is 
measured for an appropriate time (for example, from 2 minutes to 5 minutes), the change quantity of 
absorbance per unit of time is calculated, and PAF-AH activity value (nmol/min/sample 1 ml) is calculated 
from the molar absorption coefficient of color-forming compounds and fluorescence color-forming 
compounds. 

[0088] 

30 Also, when measuring automatically by the Rate method, prepare the above inhibitor solution and 

substrate solution. For example, measure in accordance with the measurement parameters using the H-7170 
model automatic analyzer (HITACHI). Mix human pooled serum or PAF-AH refined product with 
inhibitor solution, then mix substrate solution after a fixed period of time, and the reaction is started. 
Monitor the absorbance change (time course) at this time and calculate the change quantity of absorbance 
per unit of time (1 minute) from 2 minutes to 5 minutes after the start of reaction. From the change quantity 
of absorbance (AEs) per unit of time obtained from the sample, the change quantity of absorbance (AE B ) 
per unit of time obtained by adding the distilled water instead of sample, and the molar absorption 

coefficient ( e ) of color-forming compounds and the fluorescence color-forming compounds in reaction 
solution, the PAF-AH activity value of respective serum sample is calculated by the formula below 

40 

[0089] 
[Formula 1] 



, (AEj- AE t „]l x Final volume of reaction mixture x10 6 
PAf— AHtnmoI/min/mO = 

£ x Sample quantity x Layer length 

[0090] 

(PAF-AH activity measurement kit) 

The PAF-AH activity measurement kit of this present invention contains the substrate, and depending on 
50 the necessity, nonspecific reaction inhibitor, and the above reagent for PAF-AH activity with other 

additives added. The kit can be, for example, ampoule form that contains reagent for PAF-AH activity 
measurement, the form with the specified amount of reagent for PAF-AH activity measurement is injected 
into the well, or the form that includes the container containing the reagent for PAF-AH activity 
measurement and the well for measurement. By adding serum sample to the reagent for PAF-AH activity 
measurement attached to the kit of these forms, PAF-AH activity is measured. 
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[0091] 

Moreover, the kit for PAF-AH activity measurement of the present invention, it is appropriate that the test 
ship is dried after immersion in the reagent when the reagent is a liquid. PAF-AH activity may be 
qualitatively confirmed by immersion of this in serum. Moreover, the approximate activity may be known 
using the color comparison chart. Therefore, tins type of test strip is also included in the container. 

[0092] 

Further, the kit of the present invention, the substrate represented by the above described formula (I), and 
1 0 does not inhibit PAF-AH, but the solution contains inhibitor (non-specific reaction inhibitor) inhibiting the 
other ester cleaving related substances and are variously filled in independent containers and it is 
appropriate if these are mixed when using. In this case, it is appropriate when the substrate is a solution or 
dissolves in solvent, and it is appropriate when the solution to dissolve the substrate and/or solvent is 
separately and independently included in the container. It is better to decide the form of the substrate by 
considering such matters as the stability, operability, and consumption of the substrate when selecting 
which form. 

[0093] 

Further, in addition to other than such as the substrate described above, utensils for absorbance 
20 measurement and the analyzer can also be included in the kit. 

[0094] 

[Embodiment] 

Hereinafter, a concrete explanation of the present invention will be made based upon the embodiments, but 
the present invention shall not be limited to these embodiments. 

[0095] 

(Embodiment 1 : Manufacture of Substrate) 

The manufacturing examples of chemical compounds No. 1 through 25 are presented below. 
[0096] 

(Chemical compound No. 1: Synthesis of l-myristoyl-2-(4-nitrophenyl glutaryl)-sn-glycero- 
phosphocholine) 

l-octanoyl-2-glutaryl phosphatidylcholine 340mg (0.68mmol) was dissolved in dichloromethane 
(dehydrated) 3ml, after addition of ice-cold 2M oxalyl chloride 800ul (1.6mmol), and stirred for 2.5 hours 
at room temperature. After concentrating under reduced pressure, dissolve in chloromethane (dehydrated) 
3ml stirring at room temperature and 4-nitrophenol 104 mg (0.75 mmol) and triethylamine 138ul (1.36 
mmol) was added to the solution of dichloromethane (dehydrated) 3ml. This was stirred for 2.5 hours and 
concentrated under reduced pressure. Chloroform: Methanol (2:1) 60 ml was added to this solution and 
washed with water (15ml). Take the lower layer, concentrate the filtrate after drying with anhydrous 
sodium sulfate, add diethyl ether causing white turbidity and allow standing overnight. Take the 
supernatant, perform silica gel column purification of the residue with a chloroform-methanol- water system, 
and yellow oil 2 1 8mg (52%) is obtained. 

[0097] 

(Chemical compound No. 2: Synthesis of l-decanoyl-2-(4-nitrophenyl glutaryl)-sn-glycero-phosphocholine) 
l-decanol-2-glutaryl phosphatidylcholine 272mg (0.55mmol) was dissolved in dichloromethane 
(dehydrated) 3ml, and stirred for 2.5 hours at room temperature after addition of ice-cold 2M oxalyl 
chloride 550ul (l.lmmol). After concentrating, dissolve in chloromethane (dehydrated) 3ml stirring at 
50 room temperature and 4-nitrophenol 84 mg (0.6 mmol) and triethylamine 101 ul (1.1 mmol) was added to 
the dichloromethane (dehydrated) 3ml. This was stirred for 2.5 hours and concentrated under reduced 
pressure. Chloroform: Methanol (2:1) 60 ml was added to this solution and washed with water (15ml). 
Take the lower layer, after drying with anhydrous sodium sulfate, concentrate the filtrate, and perform 
silica gel purification of the residue with a chloroform-methanol-water system to obtain yellow amorphous 
crystals 114mg (32%). 

[0098] 

(Chemical compound No. 3: Synthesis of l-lauroyl-2-(4-nitrophenyl glutaryl)-sn-glycero- phosphocholine) 
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l-lauryol-2-glutaryl phosphatidylcholine 290mg (0.52mmol) was dissolved in dichloromethane (dehydrated) 
3ml, and after addition of ice-cold 2M oxalyl chloride 520ul (1.04mmol) was stirred for 1.5 hours at room 
temperature. After concentrating under reduced pressure, dissolve in dichloromethane (dehydrated) 3ml, 
stirring at room temperature, and 4-nitrophenol 79 mg (0.57 mmol) and triethylamine 1 15(0.1 (1 .04 mmol) 
was added to the solution of dichloromethane (dehydrated) 3ml. This was stirred for 2.5 hours and 
concentrated under reduced pressure. Chloroform: Methanol (2: 1) 60 ml was added to this solution and 
washed with water (15ml). Take the lower layer, after drying with anhydrous sodium sulfate, concentrate 
the filtrate, and perform silica gel column purification of the residue with a chloroform-methanol- water 
system to obtain subject fraction 171mg (49%). 



[0099] 

(Chemical compound No. 4: Synthesis of l-myristoyl-2-(4-nitrophenyl glutaryl)-sn-glycero- 
phosphocholine) 

l-myristoyl-2-glutaryl phosphatidylcholine 283mg (0.49mmol) was dissolved in chloroform (dehydrated) 
3ml, and stirred for 1 .5 hours at room temperature after addition of ice-cold 2M oxalyl chloride 490ul 
(0.98mmol). After concentrating under reduced pressure, dissolve in chloroform (dehydrated) 3ml stirring 
at room temperature and add 4-nitrophenol 102.1 mg (0.74 mmol) and triethylamine 137ul (0.98 mmol) 
20 was added to the solution of chloromethane (dehydrated) 3ml. Stirred for 2 hours at room temperature, then 
0.1 normal HCl(lm) was added. Chloroform: Methanol (2:1) 75 ml was added to this solution and washed 
with water (15ml). Take the lower layer, after drying with anhydrous sodium sulfate, concentrate the 
filtrate, and perform silica gel column purification of the residue with a chloroform-methanol-water system 
to obtain yellow amorphous 182mg (53%). 

[0100] 

NMR ( CDC13) : 0.89(t,3H,J=7.0Hz) , 1.25(s,20H), 150-1. 65(m,2H), 1.95-2.12 (m,2H), 2.29(t,2H,J=7.7 
Hz), 2.40-2.55(m,2H) ; 2.71(t,2H,J=7.3 Hz) , 3.38(s,9H), 3.80(br,2H), 3.92-4.05(m,2H), 4.10-4.20(m,lH), 
4.25-4.45(m,3H), 5.15-5.30(m,lH), 7.31(d,2H), 8.29(d,2H) ; MS(SIMS) : 703(MH+) 

[0101] 

(Chemical compound No. 4: Synthesis of l-oleoyl-2-(4-nitrophenyl glutaryl)-sn-glycero-phosphocholine) 
l-oleoyl-2-glutaryl phosphatidylcholine 350mg (0.55mmol) was dissolved in dichloromethane (dehydrated) 
3ml, and after addition of ice-cold 2M oxalyl chloride 550nl (l.lmmol) was stirred for 1.5 hours at room 
temperature. After concentrating under reduced pressure, dissolve in dichloromethane (dehydrated) 3ml 
stirring at room temperature and 4-nitrophenol 84mg(0.61 mmol) and triethylamine 153ul(l.l mmol) was 
added to the solution of dichloromethane (dehydrated) 3ml. This was stirred for 2.5 hours and concentrated 
under reduced pressure. Chloroform: Methanol (2: 1) 60 ml was added to this solution and washed with 
water (15ml). Take the lower layer, after drying with anhydrous sodium sulfate, concentrate the filtrate, and 
perform silica gel column purification of the residue with a chloroform-methanol-water system to obtain 
the object fraction 303mg (73%). 

[0102] 

(Chemical compound No. 6: Synthesis of l-alkyl-2-(4-nitrophenyl glutaryl)-sn-glycero-phosphocholine) 
l-alkyl-2-glutaryl phosphatidylcholine 267 mg (0.45mmol) was dissolved in dichloromethane (dehydrated) 
3ml, and after addition of ice-cold 2M oxalyl chloride 450ul (0.9mmol), was stirred for 1.5 hours at room 
temperature. After concentrating under reduced pressure under reduced pressure, dissolve in chloromethane 
(dehydrated) 3ml, stirring at room temperature and add 4-nitrophenol 69 mg (0.5 mmol) and triethylamine 
125ul (1.04 mmol) to the solution of dichloromethane (dehydrated) 3ml. This was stirred for 2.5 hours and 
50 concentrated under reduced pressure. Chloroform: Methanol (2: 1) 60 ml was added to this solution and 
washed with water (15ml). Take the lower layer, after drying with anhydrous sodium sulfate, concentrate 
the filtrate, and perform silica gel purification of the residue with a chloroform-methanol-water system to 
obtain yellow amoiphous crystals 146mg (45%). 

[0103] 

(Chemical compound No. 7: Synthesis of l-alkenyl-2-(4-nitrophenyl glutaryl)-sn-glycero- phosphocholine) 
A yellow amorphous crystal 98mg (60%) was obtained performing the synthesis in the same manner as for 
compound 6. 
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[0104] 

(Chemical compound No. 8: Synthesis of 1 -myristoyl-2-(4-nitrophenyl succinyl)-sn-glycero- 
phosphocholine) 

l-myristoyl-2-succinylphosphatidylcholine 200mg (0.35mmol) was dissolved in dichloromethane 
(dehydrated) 3ml, and stirred for 1.5 hours at room temperature after addition of ice-cold 2M oxalyl 
chloride 350ul (0.71mmol). After concentrating under reduced pressure, dissolve in dichloromethane 
(dehydrated) 3ml stirring at room temperature and 4-nitrophenol 154 mg (0.39 mmol) and triethylamine 
115ul (1.04 mmol) was added to the solution of dichloromethane (dehydrated) 3ml. This was stirred for 1. 
10 5 hours at room temperature. Chloroform: Methanol (2:1) 60 ml was added to this solution and washed 
with water (15ml). Take the lower layer, after drying with anhydrous sodium sulfate, concentrate the 
filtrate, and perform silica gel column purification of the residue with a chloroform-methanol- water system 
to obtain pale yellow oil 229mg (64%). 

[0105] 

NMR ( CDC13) : 0.80-0.95(m,3H), 1.26(br,20H), 1.57(br,2H), 2.22-2.29(m,2H), 2.75-2.82(m,2H), 2.82- 
2.93(m,2H), 3.34(s,9H), 3.79(br,2H) , 4.01(br,2H) , 4.10-4.22(m,lH), 4.22-4.48(m,4H), 5.27(br,lH), 7.30- 
7.36(m,2H), 8.27-8.32(m,2H) ; MS(SIMS) : 689(MH+) 

20 [0106] 

(Chemical compound No. 9: Synthesis of l-myristoyl-2-(4-nitrophenyladipoyl)-sn-glycero-phosphocholine) 
Yellow oil 167mg (52%) was obtained performing the synthesis in the same manner as for compound 8. 

[0107] 

(Chemical compound No. 10: Synthesis of l-myristoyl-2-(4-nirrophenyl pimeloyl)-sn-glycero- 
phosphocholine) 

Yellow oil 341 mg (82%) was obtained performing the synthesis in the same manner as for compound 8. 
[0108] 

30 (Chemical compound No. 1 1 : Synthesis of l-myristoyl-2-(4-nitrophenyl suberoyl)-sn-glycero- 
phosphocholine) 

Yellow oil 114 mg (34%) was obtained performing the synthesis in the same manner as for compound 8. 
[0109] 

(Chemical compound No. 12: Synthesis of l-myristoyl-2-(4-nitiophenyl azeloyl)-sn-glycero- 
phospho choline) 

Yellow oil 190 mg (76%) was obtained performing the synthesis in the same manner as for compound 8. 
[0110] 

40 NMR ( CDC13) : 0.89(m,3H) , 1.20-1.50(m,26H) , 1.60(br,4H) , 1.70-1.85(m,2H), 2.30(m,4H), 

2.61(t,2H,J=7.46 Hz), 3.38(s,9H), 3.83(br,2H), 3.90-4.02(m,2H), 4.10-4.22(m,lH), 4.25-4.50(m,3H), 
5.23(br,lH) , 7.21-7.35(m,2H) , 8.20-8.35(m,2H). 

[0111] 

(Chemical compound No. 13: Synthesis of l-myristoyl-2-(2-chloro-4- nitrophenyl glutaryl)-sn-glycero- 
phosphocholine) 

l-myristoyl-2-glutaryl phosphatidylcholine 177mg (0.3mmol) was dissolved in dichloromethane 
(dehydrated) 3ml, and stirred for 2 hours at room temperature after addition of ice-cold 2M oxalyl chloride 
300ul (0.6mmol). After concentrating under reduced pressure, dissolve in dichloromethane (dehydrated) 
50 3ml, while stirring at room temperature and 2-chloro-4-nitrophenol 104 mg (0.6 mmol) and triethylamine 
84ul (0.6 mmol) was added to the solution of dichloromethane (dehydrated) 3ml. This was stirred for 3 
days at room temperature and then concentrated under reduced pressure. Chloroform: Methanol (2: 1) 60 ml 
was added to this solution and washed with water (15ml). Take the lower layer, after drying with anhydrous 
sodium sulfate, concentrate the filtr ate, and perform silica gel column purification of the residue with a 
chloroform-methanol-water system to obtain pale yellow oil 156mg (71%). 



[0112] 
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(Chemical compound No. 14: Synthesis of l-myristoyl-2-[(4-methy) courmaryl glutaryl]-sn-glycero- 
phosphocholine) 

l-myristoyl-2-glutaryl phosphatidylcholine 191mg (0.33mmol) was dissolved in dichloromethane 
(dehydrated) 3ml, and stirred for 1.5 hours at room temperature after addition of ice-cold 2M oxalyl 
chloride 328ul (0.67mmol). After concentrating under reduced pressure, dissolve in dichloromethane 
(dehydrated) 3ml, stirring at room temperature, and 4-nitrophenol 1 15 mg (0.67 mmol) and triethylamine 
9 1 .4ul (0.67 mmol) was added to the solution of dichloromethane (dehydrated) 3ml. This was stirred for 4 
days at room temperature and then concentrated under reduced pressure. Chloroform: Methanol (2: 1) 60 ml 
was added to this solution and washed with water (15ml). Take the lower layer, after drying with anhydrous 
1 0 sodium sulfate, concentrate the filtrate, and perform silica gel column purification of the residue with a 
chloroform-methanol-water system to obtain colorless amorphous substance 183.2mg (76.5%). 



[0113] 

NMR ( CDC13) : 0.89(t,3H,J=6.9 Hz), 1.25(br,20H), 1.50-1.65(m,2H), 1.95-2.12(m,2H), 2.29(t,2H,J=7.7 

Hz), 2.44 (s,3H), 2.47-2.5 l(m,2H), 2.70(t,2H,J=7.2 Hz), 3.38(s,9H), 3.82(br,2H), 3.98-4.03(m,2H) ,4.11- 
4.22(m,lH), 4.30-4.48(m,3H), 5.19-5.32 (m,lH), 6.27(s,lH), 7.00-7.1 l(m,lH), 7.11-7.20(m,lH), 7.58- 
7.70(m,lH) ; MS(SIMS) : 726(MH+). 

20 

[0114] 

(Chemical compound No. 15: Synthesis of l-myristoyl-2-(2-fluoro-4-nitrophenyl glutaryl)-sn-glycero- 
phosphocholine) 

l-myristoyl-2-glutaryl phosphatidylcholine 266mg (0.46mmol) was dissolved in chloroform (dehydrated) 
3ml, and stirred for 1.5 hours at room temperature after addition of ice-cold 2M oxalyl chloride 457ul 
(0.91mmoi), After concentrating under reduced pressure, dissolve in chloromefhane (dehydrated) 3ml, 
stirring at room temperature and 4-nitrophenol 102.1 mg (0.74 mmol) and triethylamine 137|il (0.98 mmol) 
was added to the solution of chloromefhane (dehydrated) 3ml. Stirred for 3 hours at room temperature, then 
0.1 normal HC1 (lm) was added. Chloroform: Methanol (2:1) 70 ml was added to this solution and washed 
30 with water (15ml). Take the lower layer, after drying with anhydrous sodium sulfate, concentrate the 

filtrate, and perform silica gel column purification of the residue with a chloroform-methanol-water system 
to obtain yellow amorphous substance 260mg (79%). 

[0115] 

(Chemical compound No. 16: Synthesis of l-myristoyl-2-(3-fluoro-4-nitrophenyl glutaryl)-sn-glycero- 
phosphocholine) 

Yellow amorphous crystals 171mg (62%) were obtained performing the synthesis in the same manner as 
for compound 15. 

40 [0116] 

(Chemical compound No. 17: Synthesis of l-myristoyl-2-(4-nitro-thiophenyl glutaryl)-sn-glycero- 
phosphocholine) 

l-myristoyl-2-glutaryl phosphatidylcholine 227mg (0.39mmol) was dissolved in chloroform (dehydrated) 
3ml, and stirred for 1.5 hours at room temperature after addition of ice-cold 2M oxalyl chloride 390[il 
(0.78mmol). After concentrating under reduced pressure, dissolve in chloromefhane (dehydrated) 3ml 
stirring at room temperature and add 4-nitrophenol 90.8 mg (0.59 mmol) and triethylamine 108. 3ul (0.78 
mmol) was added to the solution of chloromethane (dehydrated) 3ml. Stirred for 2 hours at room 
temperature, then 0.1 normal HC1 (lm) was added. Chloroform: Methanol (2:1) 70 ml was added to this 
solution and washed with water (15ml). Take the lower layer, after drying with anhydrous sodium sulfate, 
50 concentrate the filtrate, and perform silica gel column purification of the residue with a chloroform- 
methanol-water system to obtain brown oil 202mg (72%). 

[0117] 

NMR ( CDC13) : 0.80-0.98(m,3H), 1.27(br,20H), 1.59(br,2H) , 1. 92-2. 12(m,2H), 2.20-2.35(m,2H), 2.35- 
2.52(m,2H), 2.70-2. 88(m,2H), 3.37(s,9H), 3.82(br,2H), 3.90-4.02(m,2H), 4.02-4. 20(m,lH), 4.22- 
4.47(m,3H),5.22(br,lH), 7.51-7. 65(m,2H), 8. 15-8.31(m,2H) ; MS(SIMS) : 719(MH+). 
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[0118] 

(Chemical compound No. 18: Synthesis of l-myristoyl-2-(5-indolyl- oxy-glutaryl)-sn-glycero- 
phosphocholine) 

l-myristoyl-2-glutaryl phosphatidylcholine 205mg (0.35mmol) was dissolved in chlorofomi (dehydrated) 
3ml, and stirred for 1.5 hours at room temperature after addition of ice-cold 2M oxalyl chloride 352ul 
(0.7mmol). After concentrating under reduced pressure, dissolve in chloromethane (dehydrated) 3ml, 
stirring at room temperature, and add 5-hydoxy indole 70.4 mg (0.53 mmol) and triethylamine 98.2ul (0.7 
mmol) was added to the solution of chloromethane (dehydrated) 3ml. Stirred for 2 hours at room 
10 temperature, then 0.1 normal HC1 (lm) was added. Chloroform: Methanol (2:1) 70 ml was added to this 
solution and washed with water (15ml). Take the lower layer, after drying with anhydrous sodium sulfate, 
concentrate the filtrate, and perform silica gel column purification of the residue with a chloroform- 
methanol- water system to obtain yellow oil 143mg (59%). 



[0119] 

NMR ( CDC13) : 0.80-1.00(m,3H), 1.20-1.40(m,20H), 1.50-1.65(m,2H), 1.91-2. 15(m,2H), 2.18- 
2.35(m,2H), 2.35-2.51(m,2H), 2.51-2. 70(m,2H), 2.78(s,9H), 3.00-3.29(m,3H), 3.89-4.27(m,5H), 4.27- 
20 4.50(m,lH), 5.21(br,lH), 6.41(s,lH), 6.70-6.90(m,lH), 7.21(s,lH), 7.40-7.65(m,lH), 11.18(s,lH) ; 
MS(SIMS) : 697(MH+). 

[0120] 

(Chemical compound No. 19: Synthesis of l-myristoyl-2-(2, 6-diphenyl-4-nitrophenyl glutaryl)-sn-glycero- 
phosphocholine) 

l-myristoyl-2-glutaryl phosphatidylcholine 254mg (0.44mmol) was dissolved in chloroform (dehydrated) 
3ml, and stirred for 1.5 hours at room temperature after addition of ice-cold 2M oxalyl chloride 437ul 
(0.87mmol). After concentrating under reduced pressure, dissolve in chloroform (dehydrated) 3ml, stirring 
at room temperature and add 2,6-diphenyl-4-nitrophenol 191 mg (0.65 mmol) and triethylamine 122ul 
30 (0.98 mmol) was added to the solution of chloroform (dehydrated) 3ml. Stirred for 16 hours at room 

temperature, then 0.1 normal HC1 (lm) was added. Chloroform: Methanol (2:1) 70 ml was added to this 
solution and washed with water (15ml). Take the lower layer, after drying with anhydrous sodium sulfate, 
concentrate the filtrate, and perform silica gel column purification of the residue with a chloroform- 
methanol-water system to obtain yellow oil 219mg (58%). 



[0121] 

NMR ( CDC13) : 0.89(t,3H,J=7.2 Hz), 1.26(br,20H), 1.26-1.61(m,4H), 1.91(t,2H,J=7.6 Hz), 
2.14(t,2H,J=7.1 Hz), 2.26(t,2H,J=7.8 Hz), 3.31(s,9H), 3.74(br,2H), 3.92(t,2H,J=6.0 Hz), 4.00-4. 15(m,lH), 
4.28(br,2H),4.30-4.42(m,lH),5.14(br,lH), 7.32-7.50(m,10H),8.28(s,2H) ; MS(SIMS) : 855(MH+). 

40 

[0122] 

(Chemical compound No. 20: Synthesis of (Chemical compound No. 9: Synthesis of 1 -myristoyl-2-(4- 
nitrophenyl glycolyl)-sn-glycero-phosphocholine) 

l-myristoyl-2-glutaryl phosphatidylcholine 164mg (0.28mmol) was dissolved in chloroform (dehydrated) 
3ml, and stirred for 2 hours at room temperature after addition of ice-cold 2M oxalyl chloride 281|il 
(0.56mmol). After concentrating under reduced pressure, dissolve in chloroform (dehydrated) 3ml, stirring 
at room temperature and add 4-nitrophenol 43.0 mg (0.31 mmol) and triethylamine 78ul (0.56 mmol) was 
added to the solution of chloroform (dehydrated) 3ml. Stirred for 2 hours at room temperature, then 0.1 
normal HC1 (lm) was added. Chloroform: Methanol (2:1) 56 ml was added to this solution and washed 
50 with water (14ml). Take the lower layer, after drying with anhydrous sodium sulfate, concentrate the 

filtrate, and perform silica gel column purification of the residue with a chloroform-methanol-water system 
to obtain yellow oil 102mg (51%). 

[0123] 

(Chemical compound No. 21: Synthesis of l-myristoyl-2-[5-dimethylamino-2-(2-thiazolylazo) phenyl 
succinyl]-sn-glycero- phosphocholine) 
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1 -myristoyl-2-glutaryl phosphatidylcholine 419 mg (0,74 mmol) was dissolved in chloroform (dehydrated) 
3ml, and stirred for 2 hours at room temperature after addition of ice-cold 2M oxalyl chloride 738li1 (1.48 
mmol). After concentrating under reduced pressure, dissolve in chloroform (dehydrated) 3ml, stirring at 
room temperature and add 5-dimethylamino-2-(2-thiazolylazo) phenol 202 mg (0.81 mmol) and 
tiiethylamine 206u.l (1.48 mmol) was added to the solution of chloroform (dehydrated) 3ml. Stirred for 2 
hours at room temperature, then 0.1 normal HC1 (2ml) was added. Chloroform: Methanol (2:1) 150 ml was 
added to this solution and washed with water (15ml). Take the lower layer, after drying with anhydrous 
sodium sulfate, concentrate the filtrate, and perform silica gel column purification of the residue with a 
chloroform-methanol-water system to obtain red oil 247mg (42%). 

[0124] 

(Chemical compound No. 22: Synthesis of l-myristoyl-2-[l-(2- triazolylazo)-2- naphthyl succinyl]-sn- 
glycero-phosphocholine) 

Reddish-brown oil 64mg (14%) was obtained performing the synthesis in the same manner as for 
compound 21. 



20 [0125] 

(Chemical compound No. 23: Synthesis of l-myristoyl-2-[(4-nitrophenyl) dimethyl succinyl]-sn-glycero- 
phosphocholine) 

White amorphous crystals 150mg (49%) were obtained performing the synthesis in the same manner as for 
compound 2 1 . 

[0126] 

(Chemical compound No. 24: Synthesis of l-myristoyl-2-[(l-(2-triazoylazo) succinyl]-sn-glycero- 
phospho choline) 

White amorphous crystals 295mg (68%) were obtained performing the synthesis in the same manner as for 
30 compound 21. 

[0127] 

NMR ( CDC13) : 0.87(t,3H,J=6.9 Hz), 1 .24(br,20H), 1.46-1.64(m,2H), 2.25(t,2H,J=7.7 Hz), 2.65- 
3.09(m,6H), 3.33(s,9H), 3.78(br,2H), 4.00(t,2H,J=6.7Hz), 4.09-4.20(m,lH), 4.23-4.43(m,3H), 5.17- 
5.31(m,lH), 5.41-5.56(m,lH), 7.10-7.65(m,8H). 

[0128] 

(Chemical compound No. 25: Synthesis of l-palmitoyl-2-(4-nitrophenyl succinyl)-sn-glycero- 
phosphocholine) 

40 l-palmitoyl-2-glutaryl phosphatidylcholine 320 mg (0.5mmol) was dissolved in dichloromethane 

(dehydrated) 3ml, and after addition of ice-cold 2M oxalyl chloride 765ul (1.53 mmol) was stirred for 1.5 
hours at room temperature. After concentrating under reduced pressure, dissolve in dichloromethane 
(dehydrated) 3ml, stirring at room temperature, and 4-nitrophenol 104 mg (0.75 mmol) and txiethylamine 
139ul (1.02 mmol) was added to the solution of dichloromethane (dehydrated) 3ml. This was stirred for 2.5 

hours and concentrated under reduced pressure. Chloroform: Methanol (2:1) 75ml was added to this and 
washed with water (15ml). Take the lower layer and concentrate the filtrate after drying with anhydrous 
sodium sulfate. Perform silica gel column purification (methanol) of the residue to obtain yellow 
amoiphous material 203.6 mg (55%). 

50 [0129] 

(Embodiment 2: Measurement of PAF-AH Activity; Substrate Specificity) 
(Purification example of enzyme PAF-AH) 

Prepare human blood plasma with KBr for specific gravity d=l .063, separate by centrifuge to obtain the 
fractions including chylomicron, VLDL, and LDL. After dialysis with 50 mM Tris-hydrochloric acid Tris- 
HC1 buffer solution (pH7.4) containing lOmM CHAPS, the buffer solution was attached to a Q sepharose 
column equilibrated in advance with 50 mM Tris-hydrochloric acid -HC1 buffer solution (pH7.4) 
containing 10 mM CHAPS. After the column is washed with the same buffer liquid, it is eluted by linear 
gradient elution of NaCl (0-0.5M). Then attached to Sephacryl S-200 equilibrated with 10 mM CHAPS, 50 
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mM Tris- HC1 buffer liquid (pH7.4) containing 0.3M NaCl. The eluted PAF-AH activity fraction was 
concentrated with Centrip 30. The PAF-AH activity fraction that was eluted with the same buffer solution 
was concentrated with Centrip 30 and also then attached to a Blue Sepharose column equilibrated with 
25mM Tris-HCl buffer solution (pH 7.4) containing 10 mM CHAPS, 0.3 M NaCl. After washing with the 
same buffer liquid, it is eluted with 10 mM CHAPS, 50mM Tris-HCl buffer liquid (pH8.0). Refined PAF- 
AH is made by concentrating under reduced pressure the PAF-AH activity fraction with Centrip 30. 



10 



0130] 

(Measurement of Activity) 

PAF-AH Activity was measured in regard to the above described synthesized compounds numbered 1 to 13, 
15 to 17, 20 and 25. 

The solution hereinafter, Buffer liquid: is prepared from 50 mM HEPES buffer liquid containing 150 mM 
NaCl, 10 mM EDTA; and, Substrate liquid: is prepared from 30 mM HEPES buffer liquid containing 4 
mM of substrate, 90 mM NaCl, 6mM EDTA, and 40% ethanol. 

20 

[0131] 

PAF-AH refined product obtained by the above described method was mixed with buffer liquid 900|il, after 
allowing standing 5 minutes in a 37°C temperature bath, add substrate solution lOOul, and the reaction is 
started. Substrate liquid the PAF-AH activity value (nmol/min/sample 1 ml) after adding the substrate 
solution, is calculated from the amount of change (AE) in absorbance per unit time (1 minute) proceeding 
from the second minute to the fifth minute and from the molar absorption coefficient for para-nitrophenol e 
=12,000 (however, using the molar absorption coefficient e =18,000 for the compounds of compound 
number 13, 15, and 16). 
The results are shown in Table 1. 
30 In the formula, the value is measured adding AEB for the purified water in place of the specimen. 

[0132] 
[Table 1] 



(compound no.) 


Activity value 


1 


83 


2 


9 8 


3 


1 3 3 


4 


1 1 1 


5 


5 5 


6 


48 


7 


6 2 


8 


4 5 7 


9 


123 


1 0 


50 


1 1 


3 7 


1 2 


1 7 


1 3 


6 2 


1 5 


6 7 


1 6 


7 8 


1 7 


44 


2 0 


2 6 5 


2 5 


7 7 
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[0133] 

From this result, the highest substrate specificity became known for l-myristoyl-2-(4-nitrophenyl 
succinyl)-sn-glycero-phosphocholine (A=2 in general formula (I)) of compound No. 8. This, is more than 
1 0 the l-myristoyl-2-(4-nitrophenyl glutaryl)-sn-glycero- phosphocholine (A=3 in general formula (I)) of the 
commonly used compound No.4 and is displaying a high substrate specificity of more than 4-fold. 

[0134] 

The PAF-AH activity was detected also for compounds of A=4 to 7 in general formula (I) (compound 
number 9 through 12), but the trend is activity is high with smaller A. Moreover, activity was detected for 
the case of (compound no. 1 through 5, and 25) carbon atoms are 8 to 18 for the acyl group (Rl) in general 
formula (I). Moreover, activity was detected for the case of (compounds no. 6 and 7) where Rl is acyl 
group or alkenyl group. Rl did not impart a significant influence on the activity. Further, (substrate no. 13, 
15, and 16) were shown to be useful also for substrate freeing of halogen substituted nitrophenyl 
20 compounds. 

[0135] 

Hereinafter, the substrate specificity is high (chemical compound No. 8:l-myristoyl-2-(4-nitrophenyl 
succinyl)-sn-glycero-phosphocholine, hereinafter referred to as substrate of the present invention) and is 
used to depict embodiments. 

[0136] 

(Embodiment 3: Measurement of PAF-AH activity; Effect of Inhibitor) 
Hereafter, the various inhibitor solutions and substrate solutions are prepared. 
30 Inhibitor liquid: The inhibitor described in Table 2 is dissolved to the concentration described in Table 2, 
50 mM HEPES buffer liquid (pH7.4) including NaCl 150 mM. 

Substrate liquid: 4mM of the substrate of the present invention, 40% ethanol and 90 mM NaCl including 30 
mM HEPES buffer liquid (pH7.4). 

[0137] 

Mix human pool serum or PAF-AH refined product lOul and inhibitor solution 900ul, after allowing to 
stand 5 minutes in a 37°C temperature bath, add substrate solution lOOul, and the reaction is started. 
The PAF-AH activity value (iuTiol/rnin/sample 1 ml) is calculated, after adding in the substrate solution, 
from the amount of change(AE) in absorbance per unit time (1 minute) proceeding from the second minute 
40 to the fifth minute and the molar absorbance coefficient e =12,000 of para-nitrophenol. 
The results are shown in Table 2. 

[0138] 
[Table 2] 

Human pool blood serum PAF-AH refined product 





Activity value 


Relative activity 


Activity value 


Relative ai 


None 


389 


100 


256 


100 


Sodium lauryl sulfate (ImM) 


267 


69 


208 


81 


Sodium decane sulfonate (2.5mM) 


289 


74 


244 


95 


Triton X-100 (0.05%) 


342 


88 


247 


96 


Tween-20 (0.05%) 


294 


76 


239 


93 


CHAPS (5mM) 


347 


89 


264 


103 


Sodium cholate 


347 


89 


250 


98 


Sodium lauryl sulfate (ImM) 










+Triton X-100 (0.05%) 


225 


58 


200 


78 



Sodium lauryl sulfate (linM) 
+CHAPS (5mM) 



269 
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[0139] 

In the presence of each inhibitor type, a significant difference was observed in the level of the inhibitor 
with the blood pooled serum and PAF-AH refined product. Namely, PAF-AH refined product retains 
nearly more than 90% of activity (small decrease in activity depending on the inhibitor) and in contrast, the 
activity is not retained above 90% in the human pooled serum. This suggests that considering with the 
refined result for the PAF-AH refined product, the contained amount of the material that generates non- 
specific hydrolysis reaction is small, and the relative activity is difficult to lower by inhibitor, while many 
substances that generate non-specific hydrolysis reaction are contained in human pooled serum, and as a 
result of the non-specific hydrolysis activity being constrained by inhibitor, the relative activity was 
lowered. 

[0140] 

(Embodiment 4: Measurement of PAF-AH Activity: Correlation with Conventional Method) 
Hereafter, the reagent is prepared. 

Reagent A: 150 mM NaCl containing 50mM HEPES buffer liquid (pH7.4). 

Reagent 2: Substrate liquid; 1.6mM of the substrate of the present invention, 16% ethanol and 150 mM 
NaCl including 50 mM HEPES buffer liquid (pH7.4); 

Reagent 1 (B): Inhibitor liquid; 50 mM HEPES buffer liquid (pH7.4) including 150 mM NaCl, 10 mM 
EDTA, ImM Sodium lauryl sulfate, and 5 mM CHAPS; and Reagent 2 (B): Substrate liquid including 
Inhibitor; 50mM HEPES buffer liquid (pH7.4) including 150 mM NaCl, 10 mM EDTA, ImM Sodium 
lauryl sulfate, and 5 mM CHAPS, 16% ethanol and 1.6 mM of substrate of the present invention. 
Serum specimen: 5 kinds of sample specimen SI, S2, S3, S4, and S5. 

[0141] 

An H7170 model automatic analyzer (HITACHI) was used in the measurement of PAF-AH activity. 
The parameters during measurement are those which follow. 

[0142] 
[Table 3] 



Input item Input 



EATE-A 


25-34 


POINT 


S VOLUME 


5 




Rl VOLUME 


240 




R2 VOLUME 


80 





Wavelength 505-405 ran 

K-FACTOR 5417 



[0143] 

According to the parameters described above, dispense the serum sample 5ul and reagent 1(A) (buffer 
liquid) or 1(B) (inhibitor solution) 240ul and mix, after time at constant temperature (37°C, 5 minutes), add 
in reagent 2(A) (substrate solution) or reagent 2(B) (substrate solution including inhibitor) with mixing and 
the reaction is started. Drawing 1 and Drawing 2 depict the absorption change (time course) at this time 
(time course). The reason for the increase of the absorbance value was confirmed in forming 4-nitrophenol 
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from the substrate of the present invention by reaction between the substrate of the present invention and 
PAF-AH, when adding solution containing the substrate of the present invention in the solution mixture of 
sample and reagent 1(A) or 1(B). 

[0144] 

It is clear in comparing Drawing 1 and Drawing 2, the increase in the absorbance value is inhibited more 
for (Drawing 2) when inhibitor is present than (Drawing 1) when inhibitor is absent. This also suggests that 
non-specifically hydrolysis is restricted by the inhibitor. 

10 

[0145] 

The PAF-AH activity value of each serum sample was calculated, after adding in the substrate (reagent 2(A) 
or reagent 2(B)), calculating using the amount of change (AE) in absorbance per unit time (1 minute) 
proceeding from the second minute to the fifth minute and the molar adsorption coefficient e =12,000 for 
' para-nitrophenol. 

[0146] 

The usefulness of the method of the present invention was confirmed, on the other hand, calculating the 
human serum PAF-AH activity using the substrate of radio-labeled PAF, which is the conventional method. 

20 

[0147] 

l-0-octadecyl[ octa-9,10-3 H(N)] 2-O-acetyl-sn-glycero-phosphocoline (NEN Company, NET-1009) 
5pmole (18.5kBq), l-O-octadecyl-2-O-acetyl-sn-glycerophosphocoline (BACHEM FEIN CHEMKALIEN 
AG, 0-1355) 34 p mole, and human serum adequate dose (50 to 100 fold dilution, 6.5 to 37.5ul, 3 
concentration levels for each sample) were made turbid with lOOmM Tris-HCl buffer liquid(pH7.4) and 
5mM EDTA; and 0.1ml of the entire quantity was incubated for 10 minutes at 37°C. After the reaction 
completed, lipids were extracted by the method of Bligh & Dryer after the reaction completed. Namely, add 
chloroform 0.125 ml and methanol 0.25 ml, shake for 2 minutes, next add chloroform 0.125 ml, shake for 
30 30 seconds, and finally, add water, shake for 30 seconds. Afterward, separate by centrifugation (400g, 3 
minutes), spot the lower layer (organic layer) 0.04m on the TLC (MERCK, 5554-1M), and this was 
developed with developer solvent Chloroform: Methanol: Water = 65:35:6. Radioactivity was measured 
using the bioimage analyzer Mac BAS5000 (Fiji Film). Enzyme activity using the lyso PAF quantity (nmol) 
generating was measured with the quantity of human serum ul which is the sample and reaction time (10 
minutes), the number of moles of lyso PAF per unit time and unit liquid quantity are found by converting 
the radioactivity and represented by nmol/min/ml. 

[0148] 

The correlation of the measurement result (Y) that used the substrate of the present invention and the 
40 measurement result that used the radio-labeled PAF, for the case of no inhibitor and the case of inhibitor 
present are shown in Drawing 3 and in Drawing 4, respectively. In the case of no inhibitor present, the 
linear regression line of Drawing 3 was Y=206X +307, and correlation coefficient R=0.970. In the case of 
inhibitor present, the linear regression line of Drawing 4 was Y=179X +93.6, and correlation coefficient 
R=0.997. In this manner, a strong correlation coefficient could be observed in either case, and, an 
extremely strong correlation coefficient was observed when inhibitor was present, whereby the usefulness 
of the substrate of the present invention and the measurement method of the present invention were 
confirmed. 

[0149] 

50 ([Embodiment 5: Measurement of PAF-AH) 

The same as embodiment 4, employing the substrate of the present invention, the PAF-AH activity was 
measured in normal area pooled serum (product name: Neskoru-x Manufacturer: KAKETSUKEN- the 
Chemo-Sero Therapeutic Research Institute, Sales and Distribution: Azwell Inc.). Each of these tests was 
repeated 10 times and the measurement results are presented in Table 4. 
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[0150] 
[Table 4] 



(nmo 1/mi n/sample 1ml) 
No inhibitor Inhibitor present (Method of the present mventiun) 



1 


6 40 


348 


2 


6 7 1 


329 


3 


5 98 


348 


4 


603 


346 


5 


6 56 


344 


6 


6 03 


33 6 


7 


5 9 3 


3 3 6 


8 


585 


3 3 2 


9 


6 1 3 


3 44 


1 0 


68 1 


329 


Average 


6 24 


339 


Standard deviation 


34. 8 


7. 7 


C. V. (%) 


5. 6 


2. 3 



[0151] 

As shown in table 4, the method of the present invention can be confirmed by the measuring method of 
PAF-AH activity in well-purified serum. 

[0152] 

[Effect of the invention] 

According to the PAF-AH activity measurement method of the present invention, radio-labeled substrate is 
not employed, it can be sufficiently utilized in daily examinations as a safe, rapid, and simple measurement 
method. Moreover, the PAF-AH measurement method of the present invention has shorter measurement 
time than conventional methods, does not receive any influence from myriad esterase and esterase-like 
substances, and since it has the benefit of direct measurement of PAF-AH activity by monitoring color- 
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forming compounds, comparing to conventional methods using enzymes and reagents introducing a color 
system, it is more accurate, and because more rapid measurement is possible, it may be used for short-term 
diagnosis of progress pre-and post. Consequently, the present invention provides a PAF-AH activity 
measurement method having extremely high usability. 



[Brief description of the Drawings] 
1 0 [Drawing 1] This drawing depicts the time course during the measurement of PAF-AH activity in the 
sample when there is no inhibitor. 

[Drawing 2] This drawing depicts change in absorbance when the PAF-AH activity is measured in the 
sample when inhibitor is present. 

[Drawing 3] This depicts the relationship between the measurement method not using inhibitor and the 
measurement method using a radio-labeled standard substrate. 

[Drawing 4] This depicts the relationship between the measurement method using measurement method 
(measurement method of the present invention) in the case of employing inhibitor and the measurement 
method using a radio-labeled substrate. 

20 
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[W*rS l o ] 
[If *s 1 1 ] 
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[ 0 0 3 5 ] 

[ 0 0 3 6 ] 

* 6K, *^BJ!(i, -jftS (la) T'i^nSft^l : 
[ 0 0 3 7 ] 

Cfb9] 



CH 2 -0-R, 

0 0 
I ii ii 

CH-0-C-CH 2 -CH 2 -C-X ( I a) 

I o~ 

I i 

CH 2 -0-P-0-R 2 
n 



[ 0 0 3 8 ] 

(S*, R, tiKfStfc 6 fr£ 2 0 ©7->;H, 7;l/^;HX(i7;l/yx;H5:lL 1 x ti 
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o 

[ 0 0 3 9 ] 

»SSftll«i«H$Kfcv>Ttt, i!OiEf£€itt{fc£totf^ffBsfc KP^-Xt^iXttfiSf^ 
-;Wk£ttn?fc5. 
[ 0 0 4 0 ] 

Site, *%Bji&, PAF-AHSttOiSSffitML, -|ftS (I a) T8fni>fk^i 

[ 0 0 4 1 ] 
[ft 1 0] 



CH 2 -0-R, 
I 0 



0 
ii 



CH-0-C-GH 2 -CH 2 -C-X ( I a) 



0~ 
i 

CH 2 -0-P-0-R 2 
ii 

O 



[ 0 0 4 2 ] 

tisiit, p a F-AH^^ss^i:*K^*-&, * nic ^> t ai « -r a a 6 tt ft £ to x 

[ 0 0 4 3 ] 

iffia&!!fliJB«H:fc^Ttt, ffiiB3Efett<b'Stttf55#«t: FP*^fk^1ftXt±3SSfll^* 
[ 0 0 4 4 ] 

i: LTft#;flJffi-e#3;£ffi*:Jf&-f 3. COi5t*«SOP A F - A H ©iJS^ffite, 
(1) »Ji»]£R#H#}SfiSSn5» (2) l^OiXf^-tr^xXf^-fe* 

.«14j«©i&W*£tt&V, (3) 56fettfl:£1ft£fcli£)fc£fett{k£ttfc ; e^*--f 5 C 

o 

[ 0 0 4 5 ] 

J^c, *^B^lcj;D, P A F-A HiB!l^fflO|S|gMtJ : K:<in*-&ty+'y htffiiSnS 
o tft&Ott*. t?Mct!), jSg^oWfiEK P A F -A HiStttfJIST * 3<DT% P 
A F-A HJSttO*ftfc3i^< UK i«OltTffllt*?5„ fi£oT, *%B£<D 

[ 0 0 4 6 ] 
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#5Sfja©, jfll^SffittibH? 7-fef-;l/t FP 7-* (PAF-AH) ffitt©«£2f&©H 

am, ±i2-ns^ (i) -rssnssKtaK, PAF-AHHwoixf*»i?ffifti 

«fc?>f*K.k^ P A F-AHffitt*W£-r*j5fc*5o T&b*.. 1« & Silt 2 tl 5 IS 
fettSS Wi®7t56fett©fc£ft^ TtSftttP A F-A HCO*ft*t88taiSS 

^ss^-rac ttss. sfc, -ks (i) ©i«oh> -»a d a) TS^nsi 

[ 0 0 4 7 ] 

■fc tt& L ft i>' * ;U sp * ffiHt f 5 , c © s> A ;i> * >»fiiffft liiishsk, 

*»WKfflV5S« i: P A F -A H fctffijSLfc t *, P A F - A H ?gtt t i±Mf 3 • 
5^«£ftfSfitt©fl:£ftl* ; E:X*--rS C fcT?, jfi&WKP A F-A Hjgtt^iJST 3 
[ 0 0 4 8 ] 

ffiSOlSffia, lit P A F-A H4S»S*TiitSyA;l/^y»*BiWC%& 
3Rfc»<fr, 35 4 V 14, 5, 5 '--^tex ( 2 - x h P £,t#g£) tOl^SHT 
, 58 BIT £ 2 b P - 5 - * )l A -f Y SmSS£cD5§feSt2iV^Tfc t) N Igtt^^fet' 

WSO^iEBttKH^fSHJlt* 5 * < » E5ttP A F-AHiSltl*fl6n4l^ t 

O ft o 

[ 0 0 4 9 ] 

#8930i&j£i£ k * t, cfte>iHHjatfWtt*ttsfc^$tt9ja»Btf***T.s. r& 

fc-fe, *Silc J; SS'JS^S icfcVTti, P A F-A H t ioT*ffi»fcftWRltl*5Sfe 
<fca«!j^i8M*-ptS/£lt^? < LT, »fi&< P A F-A Hffitt 

[ 0 0 5 0 ] 

-tf) , iXf;V»»ii (xxf7--b*) ffiiKftjro, x*r;H£££$J»rf 58*35* 

iiVMiaittfSins. xx-r^spsf* dXT7-fe") listus, tflfctf, l 

3 o 

[ 0 0 5 1 ] 

KT, *Sfl8tffl^5SS, ^CDl!5t£j4i, #S B -IPIK:JBV>5PI£S!I, P A F -A H ©iJ£ 
[ 0 0 5 2 ] 

*^WOPAF-AHSI£SaicfflV^Iftl4, ( I ) TSSftS. 

-flSi* ( 1 ) : 

[ 0 0 5 3 ] 

[ft 1 1 ] 
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CH 2 -0-R, 
I ? n 

CH-O-C-A-C-X ( I ) 

I °" 
I i 

CH 2 -0-P-0-R 2 
ii 



[ 0 0 5 4 ] 

» 2 0 ffitfff S L^„ cfc t) S L < tt, «8fr5fil8Tfc«. 
[ 0 0 5 5 ] 

LTUK fatJ-e, -C-0-C-^cD«jg^WL-T fe 
[ 0 0 5 6 ] 

|j, tPTkaflPSJifci: sic, Tlflt Fn + ^ffc£t)X«^»®;f-*-/Wt:£ ! $) 

t'SD, 0!Ulf, 4- - hu7i-;H, 2 — ^ P D — 4 — — h D 7 i — /bS, 2 - 7 ;b 
^D-4--hD7i-iH, 3-7*tD-4--FD7i-;H, 4--hOf^7 
i-;H, 5 7 F ij ** + J/S, 2, 6-^7i-;l/-4-^bn7i-MA^If 

[ 0 0 5 7 ] 
[ 0 0 5 8 ] 

7 xf-jl/SW^lfSftS. b 'J 7 f-;V7 5 7Stf#£ L^ 0 
[ 0 0 5 9 ] 

iicti'fe^ A<DK*»tf z-ea&ssjtttx (i a) fSb^ns. 

[ 0 0 6 0] 
[ftl 2] 
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CH 2 -0-R, 

1 1 0 0 
I ii n 

CH-0-C-CH 2 -CH 2 -C-X 

Cf 
i 

CH 2 -0-P-0-R 2 
ii 

0 



(la) 



[ 0 0 6 1 ] 

-fl&S (la) (f, R, , X, KffR,!^ ZftVft, tufBR j * X, R R 2 t m C T* 
SS. -ffl&S (la) T'feSft^tt t Ult «Alf, l-5'J*W;l/-2 - ( 4 -n 
t-D7i-JH^->-W -s n-*" l JtD-*X*3'J>i) , i?Sl/^. 

) - s n -?'J -bDtX*3 U >Cth^T, 4 fgW±k?iS^±ff-f 3 h ^ 5 yijUSrW L 
[ 0 0 6 2 ] 

u y, 

l-x*y^;b-2 - ( 4 - - b P 7 x * D ;10 - s n-^'Jto-*/ * 3 D 

y, 
u >, 

1 - * U * ;l/ - 2 - (4--hP7i-;l'^V^J;l') - sn-7"nD-*X«toiJ 

y, 

1 - 7 ;b + ;b - 2 - (4--hn7i-;^>^J*) - s n - ? U -fe P - * X * 3 U y 

y 

1 - ;'JXh^^-2 - ( 4 - — b a 7 x — )V 7 V s t° ;U ) - s n-^'J'bP-*X*3 
U 

1 - 5'JXh^;b-2 - ( 4 - - b P 7 x ^ ;l/ 1° ^ n ;l/ ) - s n - 9 U -b p - * X * p 
U 

l-5U7h-Y;b-2 - ( 4 — ^ h P 7 x - ;V 7. ^ P -< ;1/) - s n-^Hn-^X*3 
U 

1 — 5.U^.h-r^— 2 — (4- - hD7i-;l/7-b"D^;l/) -sn-?"D-bP-*X*P 
U 

l-;'jXh^;b-2- (2— £PD— 4— — bD7x — ;l/40l/£U;V) - s n - U -b 
P - * 7 * P U > , 

1 - = U 7 b -Y A>- 2 - (4-^f;V^v'J;l/^;HiJ;b) - s n - 9 D -b P - * X * P 
U 

1 - 5 V X b -Y ;b - 2 - (2-7il'tD-4--hn7i-;K;WJ;l/) -sn-^'J 
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1 - SyXh^;l/-2 - (3-7;l'tD-4--FP7i-/^";l'^ l J*) - sn-^'J 
■b p - * X * a V > , 

l-=UXW;b-2 - ( 4 - x b P 7^7 x x;l,?';bX D ;b) - s n-^"U'bn-*X 

l-=UXh-Y;l/-2 - (5--f>F l J;W^'>^')^ , J/l') -sn-^'JtD-^X* 

l-;ijX 2 - ( 2 , 6 - 7 x — ;b - 4 b D7 xx;i^";b? U ;b) - s n 

- $ t> -tr D - * 7, * 3 ij > , 

1 - 5 U X b -Y ;U- 2 - ( 4 - - b a 7 x - << 3 U ;U) -sn-^'J'bo-IX* 

1 - 5 U X b >f;l/- 2 - [ 5 -V* ?)]/7 5 /- 2 - ( 2 ;b7 V) 71-** 

l-SUXH'/lz-Z - [1- (2 - b U 7VV/V7 V") - 2-t7f ?HX->-;H - 
s n-^'J-ba-^x * n u > , 

l-5>;*W;l/-2 - [ ( 4 -x b n 7 x - f-;b* £ S/x;l/] - s n - x*U -tr 

D - * X * 3 'J V, 

l-5'JXh^;l/-2 - [ (6 - 7 7#>**i/;lO * * - s n -x"U -fe P -* 
X*n U Rtf 

1 - A ;U 5 b -Y ;V - 2 - (4- - hD7i-M^>^*) - s n-i>*'JtP-*X*a 

U >o 

[ 0 0 6 3 ] 

( * ii BJi E ffl ^ 3 S ft <D S £ 7? )£ ) 
^fiEiT'Uffl^lBUni). 011*. If, Sifl5 2 - 8 9 6 2 2 fc|B«0* jS tt , * 

x*U ^--tf A2&ffli/>Tt#&n?> i -7'>;K'JirP*x*3 u 1 -o-7;i>*;i/* 
x^n'jy (TtJflSd U VP A f ) , i -o-7;u^-;i/*x^n y y (floyy^x* 
3'J>77X"VD-y» 3F*|U5&1I& t LTffl V\ cn6 0W55HSfcilK7kS'A;U#> 

IS (0!l;tt£ fozkHM? gg) t*, *7j< 7 n P**ix hMikW p a / X b'Jx 

^;V7 5 y*MUt 2 f&fcffiM©^* LT, 1-73//1/ 

- 2 -t; i/*5b*^-;l/-3hX*;n 'J >*#5o l-7->)V 

- 2 -+t"^ ^> - ;1/-*7.*P U ytf#t.n5, 
[ 0 0 6 4 ] 

C <D.fc 5 £ LT# SftTc 1 -7^;V - 2 - ^A;l/Jp-;l/-*X*n y William 
N. Washburn?), J. Am. Chem. Soc. 112#, 2040-20411 (1990) ©fEigt^oT, ^{t 

^hP7x7-/l/*bUf;l/75>'#ftTT'XXf;WtL, 1-7^^-2- (4-x 
b D7 x^;b+h^7 ->-;!/) -*X*n U «. 
[ 0 0 6 5 ] 

2{iic^^b>S(DSv^y*;i/* , y^?:«A-r?>ti-g-tt s t 1*9 

S^yi> , ;V7;bP-;bt(DSJS^ I fc Dtf ^n^^/^>v ! ;V/b;l/^y®xxT;b 4 fS 
HBHfc¥SI£2 2 WiSlB-fiSt IV 131H) fcJBV^S C t^TftS. tuiao^Mra 5 

2 - 8 9 6 2 2 *§&$BfciEtt£ftfc£ ?S K <t !)> t X ^ > )\> ± X > 8 x x r ;b t l - 
7->;b^U bn*x*p y y £:£KJS£-£T, l - 7 f ;V - 2 -t7^y>';l/A;Vt;-;i/ 

7j<H^xi?H^TT*flfi^>y**{l:L, l -7->;l/- 2 -t7ij;H-**x*a "J 
5c L«i5 k LT# &nfc 1 - 7->;b - 2 -tyA;i/|-;l/*x*a u y*i&it***f 
U * t * 5 X p 7 -f F {b L , S6fflT*J55ffItHn + i'ft^^ Mxlf p--hD7 
i/-;^b'Jlf*7;>ifftTfXXf*ftL, l-7v-;b-2- (4-xbP7x 
x ;1/ 7 -t? a -Y ;l/ ) - * x * n 'J y % % 3 „ 
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[ 0 0 6 6 ] 

##6BJ!<DiJ£75"j£ t LTti, P A F-AH^HfLil^ 5 , fti © x X 7 IS )£ 14 H il ^ 

ai^tf, fflflox^r^^nPisitBaattusifiS-rsiassijj m*, p af-ah*pi§l 

S:V^flfifl[)xXx;V^(S¥?gtfeK)i14lK*Ra9-rs tt^ISt, *5«fiT?{±P A F-A 

jP5 75 <DsfS 
[ 0 0 6 7 ] 

P A F -A HrSttCpJ/tlilfc^T, I&Vf & § AIMS * £ # 4 "f 3 ffl © X X 7 ^ 
SttHilftMt £ D , JffifSWKSROiXf^tfliP^ffiSn, -IRS (I) S/c 

a da) Kfcwax ($u«\ ^fettib^fe) tfaitsn, p a f-a HStto/^x 

fcftSOTfffS b< 4V. fCT\ iliifSS^ttiliaaOP A F - A HfciHISf 5i§£ 
ti\ PAF-AH*BSL4I/^, fficDxXx^MiSttHitftM (Stt) £PI«T3ffi 

[ 0 0 6 8 ] 

ilOi^ftiaSSiJilLTH:, 7-*>14Sfflffitt»J, # >r * > ft J? ® i£ tt Sk BiH"Kffi, 
[ 0 0 6 9 ] 

7^*>ttSffiffitt#J £ Utt, flgjffig?& (0lJ*.tf> Xf7'JVlth'J9i», * l"f V 

Sift&tf =7£ A^F) , 7;l/ + ;i/^>^^^;U*>Kffl (fliRfcf, 7 9 U 

x;l/*y»tt (011 A If, 2-t7^1/yx;b*v®th^i>f) , 7;b^;l/X;l/*n^ 

;l/5?x;l/*>»ffl (08 a. if, 7^ + /V , >*7 x-;l/x-f /v->*x;i/$ylt b U A ^ ) , 
7;l/*;l/U Vtttt 7 + U >S? * U *A^) , *U**i/ifl/>7M/l' 

MiXrW (0!Utf, #'J t^'>i^U>77 U )V^-7-!Vm.mi- h <7 •> A, # 'J * 

+ ;b7 U ;H5ii®xx7;l/& (0!l*Jf, ^ ij^- + i/xf b>7x;l/7x-;H-f;l/Stt 
F'j^il) , 7;l/*^X;l/*>»tt (0!Uif, ***>^^*>ith'J*A, 
X ;b ^ >S8"7 F 'J 7i> b 'J h U -r * >X;U* h U £ A 

, i-7 2 uy^M^I*^ 'J >lt^» (0J*tf, p-t7^yx;v$y|*;i/ 
vj y|^ftot F- U ajs^f) , #U u>7;i/ + ;i/U ySiXT;W55S 

[ 0 0 7 0 ] 

^-r^-^ttSffigttSiJ t LTtt, ^u + ->xf i/y7;i/ + ;Vx-f;b (#J;Uf, t" 'J * 
+ ->xf b>77U;H-f /K ^y^ + i'xfi/y-bf ;H-f ;K t° D # ~> x 7- b 
yXT7'J)H-T;K ^U^ + v'xf b^;l/x-f^f ) , t^J^ + ^xf 
7;b^;b7 U iH-f;l/ (Fl^it jHU^^xf i^y^^f ;V7ix;H-f;l/, jPU 
t^->ifl/yy;;F7i-;H-T/K ^iJt + i'Xf l/>^V^^f il/7ix;H- 
r;H?, ) , spU .:fr*~>x7U>f£g# (^y^ + i'Xf-l/y-^Utti'7'Diiuyi 
, V/Hf^yliixxr/l/ (0J*H\ V;l/t^>ty77b-F, V;l/t^> 
t/A/^f-F, V;Hr^>t7Xf 7b-F, V )\> Vf £ > ■=& 7 4" H - h , V)l\Z$ 
y Y V 7 t? b - h , V ^ ti~ £ y h V X 7 7 U - h , V ;V e £ > h U ^ U x - h , V ;Hf ^ 

y->*xf 7i'-Fi) , ^ti/xfi/vv/nfj y|lte$?xxx;b (fy^tf, ^U* 
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r- , t° U * * i/ x ^ u y V ;V e £ > t 7 X x 7 b - b , # 'J * + f X =f- U > V )l> £ £ > ^ 

, r h 7* ymt° y vy v;nf v vm) , ^ytyyiisii^f^ ($i 

f- l^>Bg)teS|xxx;l/ (WJtlf, #yxf-U>?iJ:i-;l/*/5£U-K ^'JxJ-UV 
n-;U-t7 Xf 7 U- h , ^' l Jtifb>i'" l J3-il' ; t/tH-h, ^'Jifl/y 

-;U7 = Kfr SfcSWfr &»JRSftS, '>ft (Hi o * Vtt^E SttSJ £ L 

^° 
[ 0 0 7 1 ] 

t Fn3-;Ht h 'J 7 A , CHAPS : 3- [ (3-Cholamidopropyl)dimethylammonio] pr 
opanesulfonic acick CHAPSO : 3- [ (3-Cho 1 am i dopropyl ) d imethyl amnion i o] -2-hyd 
roxypropanesulfonic acid, B I GCHAP : N,N-Bis(3-D-gluconamidopropyl)cholanii 
de, deoxy-B I G C H A P : N , N-Bis (3-D-gluconami dopropyl )deoxychol ami defr (d jliR 2 
ft*, '>4<H1 o©|i?t SEISM tftcEJtSEffiH»ft^»S L V>„ 
[ 0 0 7 2 ] 

(p a f-a H?si±Mfemmm) 

*m%<D p a f - a wft'&mig.mumzs ±e-»s ( i ) xa ( i a ) ?$sn5PA 

F -A HCDSH^-g-tJo SMtt, 0.001mM~250mM, ,fc 0 $ b < \t 0 . 01 m M ~ 100m M 
, 2 $ b< iiO.Olm M~10mM©Sg|6HT'^fflf 5. 

[ 0 0 7 3 ] 

ft*, P A F -A Hg ttSISfflSSlSfcl:, j8»T?feD, PAF-AHOSlli^ & 

ilOS^i p H^SJRLT, jfSKti, p H«J 3 9 ©««Mi (fllfctf, HEPE 

sffiiM, tx-ymmmw, m^mmmm, vy&mm®, mmmmm, hv^mmm, 
t^mmmm, vvvmwmm) Kmm^n^. 

[ 0 0 7 4 ] 

Sfc, *%1(DP AF-AH)gttiJ£ffl|fla, »£L-<&, ± IB UK JS # 
tfo #1$gEj£IIgj!flJ©i»gtt, PISI^PAF-AH^PISlftl^^li, fttflJISti: 
ft^tf, P A F-A H*mmt 5«^{±, PAF-AH^ffiSL^^Ig^ffei^^LT, 

[ 0 0 7 5 ] 

P A F -A H)gtt$J£fflf«{2, CtlSOJK^Wfl-fc:, P AF-AHOSl^SIS 

7;bn-;l/ ($l;t«\ ;*£7-;W x£7-;U, n - 7°n t° ;U 7 1\> n ^V7d 
h°;b7;bn-;b) , y h > (ff!l*.fcf, 7tPy, ^f;KV7f/Hh» , iXf* ( 
Sl^f;K 9fK?x^;l/, S8£7°ak!;l/, 7°n If * ^;U) ft £ tf^ e, ft 

OSIiltl^^T, S3 0 11%HT, iD»SL(li|]2 0ll%).n$in5„ 
[ 0 0 7 6 ] 

#5gficDPAF-A HSttiffl5£Jlt«&, ^fettfc 5 V>ttSftBfitt<D{fc fcffl 

ii-rstiM£^-A,-z?fc ii\ ii neofts t ltu, a -->7 nf+x h y >, 0-->7 

7> ; &-^-x^;b^(7)4fS7> ; t-7AjS) 4fXLftS'i'Bf*7 h 'J >S##*lf 5ft 
So Ctlf.Oft^ftlk ^0. 5%^StlTUV\ 
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[ 0 0 7 7 ] 

Sfc, *%B£<DP A F-A HffittiJgffilS^tS, ^b-Hl*ft#2tSCttft$ 
Ll\ htSlg££;?f £ t(c±t), 7 'J ;l/x^7 L 7--t? J f> C a 2 + 

**U^--tf A 2 *5SWKffl^*SSO^»5JS*Ml«!l , r S C t tf??, PAF 

-A Hi£tt*1$gtofcjBJ£t 5 £ t fi'-p* Si 5 left a„ <:o + l/-miitLTtt, E 
D T ASSISE GT A^OMttft+U- hffltfffiJITtS. ft2 0mM 

[ 0 0 7 8 ] 
[ 0 0 7 9 ] 

S/c, ^tpifffllCiKWrSA^s *S5it6^TI±, HD Lassociated-P A F-AHffitt, 
L D Lassociated-P A F-A Hgtt, R tfSWI P A F-A H g 14 * * n € ft fflJ £ f 5 
Lii'T*?5. HD Lassociated-P A F-AHffittfcai^TSfcttK, *»IOPAF- 
A H ig 14 iPJJ S ffl IS ^ ^ t± % LDL^IIStSiltLT, 7 -^Vttfc^ftl Cixlf, 
f+XF7>ll, fiSiiffcS'* P7' + 7, h U y, SSSHfc* U 3l, ^'J>, ^/<7>ftt 

[ 0 0 8 0 ] 

L D Lassociated-P A F -A H S»B!l£*"r S tefct, O P A F - A H ?£ 14 

(JS7# U Afi#, R7#>J**f/^ EStfcSF) £jfi«#26i>c: 

[ 0 0 8 1 ] 

( P A F -A H)£tt©!»J£) 

*%H^©iJ£^S«, ±tET*ftfigL7fc P A F-AHffittfflJ£fflUSKP A F-AH?£14££ 
[ 0 0 8 2 ] 

P A F-A HrStt^iJ£"T SKfit LTtt, t hXBI&lftOJfilJK, Jfoia* iMjt, StL( 

ffll^tlS. P A F - A H»S a a pRy'lfEiif , jftLtt€ P A F -A H fc^trttfcfSift tt , pH 
6~9<Dl»i (I5ix.(±\ HEPESiM, h'JXffiWiS* 'J>Sg«fB?S, 

iflu Fis»i) -em&ftiRLx, 2 0 ~ 4 0 °c MSff lt, sjssjsictejBt 5. 

Cfl^OiSif ffittt, Sgjft£S& ft 3 <fc 9 K, NaCK KC lSSSlPLTfei^ 

o 

[ 0 0 8 3 ] 

#58HB<dp A f-a HOffittiJSJS^fcv^Ttt, S fl <d in 7j< ft ft? k J; D if£Mt£ ftSfgfitt 

KtCiJ^^tT^S^FHrtfcKJtSOSfflS^fT^^a^o ftfc, P A F -A H ©JSttfttDg; 
[ 0 0 8 4 ] 

tfc, *5£^©P A F-A H<D7S14$iJ£7?r£tt, ffl # JS T* g IbtfflrSBfc ffl v» T t> ff 5 
t So flittf, iftg 2 8 0 - 5 6 0 n m fc fc It S . S 

fc, ®ttffcfete{fc-& ! fti<EH§£, t—if-yfi*!!litLT«yfi*BiB*-&* c i: t <fc <9ftft^ 
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T\ aSS<P AF-AHfitt«*fcSilttf , Pt5. 
[ 0 0 8 5 ] 

ffiUtf, *f£fi€>-l&S (I) OA©gfitf2T'fe5ll -USS (la) 

) cOl-=UXW;l/-2 - (4-nhD7x-;l/+h^->-;b) - s n-^'J-bP-^^ 
*nijy^ffl^5t 4--Fo7iy-;WtStS„ £1 CD fc # 4 -n b a 7 x y 
Oitinfcft^T, 4— n hn7x/-;l/OfflklR»ft"e*5 4 0 5 n mtcfc'tf Sg&ftfifcS 
■ WKtiJq-r SO?, 4 0 5 n m 3 inStgX tt*t iP« WW £ tl 5 . 

[ 0 0 8 6 ] 

#5i£BJ3<D P A F -A HSttifJ^iSfcJB^T, HD Lassociated-P A F-AHiStt 
, L D L associated- P A F - A Hffitt, R tfffilb?& S P A F - A H Stt * # glj L T , * ft 
€ft, iESItiJST-t So LDL*H^£#5ftK£^Wr5iffl£§i3£*fflV>aj:i:K:<fc 
t) > LD1411, l££L, H D Lassociated-P A F-A H?:Sit5 C ttft'tS. S 

SL, L D L associated- PA F-AHiJlt^Lt^t'f 5„ if "5 & fe iSta L ft ft If 
, ffijflliltI>P A F-A HiStttfSJSSftS. 
[ 0 0 8 7 ] 

flttfiftjigsssKTica'ta. £f\ Mft»ir^^i» LftPisgy^cmssyis 

1 (fiRJfcfcf, PI9^lJtl50mM N a C 1 5:1a"t?50m M H E P E S Htf ?ft (pH7 . 4)) , II 
(00 a. If , 16%x*y-;K SHRt>"150mM N a C 1 £-a-£?50mM HEPESi 
ffi?£(pH7.4)) i:*ifSflf-f S„ t b f-ll^W fcSVtt P A F - A H ff ffi! B n B $ $ © ® S £ 

tt, *?J6. 5-^8. 0, |l)!?H<li, II] 7. 4T'$5, Rl&U&tes 20°C~40'C, 
»S L < -tt371CT2fe<6. SKiSffi^iP^, 31SftH#fg (fill A If, 2 # g *» 6 5 # g K *Ht 

attl8fett{fc£fc0# ; ?!Rftft*fr&, PAF-AHffittf (mol/iln/Kftlil) 

[ 0 0 8 8 ] 

So ffiUtf, H- 7 l 7 OUgSitfflrgB (BiSfFBi) fcffl^T, SOJEO^?*-*- 
fcCEoT, iJSTSo t b 7°-;Hfiriif <&S p A F - a h ffiS H p P t P!S8iJ-/§rft t £ 

li^cDftfr t) lcffi^7j<^Jjp^Tl#e>ft/c^{uBt^a 0 <D557tS©^^« (A E B ) s 

TI5SK«fc D> &lfil?fiSft©P A F-A HiSttttfcgffiT So 
[ 0 0 8 9 ] 
[ft 1 ] 



(AE S -AE B ) x x 
— AH(nmol/min/ ml) - 

e x 1S^'4m x 



[ 0 0 9 0 ] 

( P A F-AHiSttiS^7 b) 

?-offiosipaij)b^ip*ftfc±iap a F-AHffittaa£ffliss*$tyo bus. a 
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, P A F -A Hfe&m%.%Um*-$ts7 V^yKDigl, P A F - A H jgttSJS Efiigtf? x 
;i>fc-£aaA2ftfcJBtR, $5^li P A F-A HffittiJSfflfSS^^faS^ tiJ^ffl© 
?x;l/t **3tsBmT°$> t)fll5 0 Ctlt><DB&<D*y bfcftJBOP A F-AHffittiJSffl 

is^tci&iiffisfi^iiijp-r a c ttio, pa f-a Hfitttfis^n?). 

[ 0 0 9 1 ] 

*f§H^O P A F -A Hffittfflgffi + y b 14, II, !&gKjSCT, # ft g E j£ Jp H 

ai & y •?• ©ffi © jsaaflj *p £ n /c±ta p a f - a h mam urn * s m r * is -z? 

if fKStC £ tJ: 0, gtt«t P A F-AHiSte#WRTtS. £ v ttfiS £ ffl <^ T 
[ 0 0 9 2 ] 

* St, tSBO+f hit, ±fB-S§S ( I ) -pa^hSSKt. P A F-AH^Plf L 

[ 0 0 9 3 ] 
[ 0 0 9 4 ] 

[ 0 0 9 5 ] 

(mmm 1 : SKosifi) 

i~25 oiijfiw*«TKw-r- 

[ 0 0 9 6 ] 

({b^fe#^ 1 : i-*£ * y ;i/-2-(4-^ hD7i-;^';H U ;U) -s n -yj to-* 

X*3 'J >©£$) 

1-t ^7 ^|/-2-y;l/^J /Wt-X7 7f 'J y 3 4 0 mg(0. 6 8 m m o 1 ) £ 

^^nn^> (${7j<) 3 m 1 Kigfl? U 2 Mffi{b* + 1f V ;l/8 0 0 (il(1.6m 

mo D4iP^ftS, SfiT 1 . 5 f$H8ifliUfc. MEiiffi^ ^ * d d y $ y (H&7JO 3 m 

1 CigffiLiiSl^T, 4--hD7i7-* 1 0 4 m g (0 . 7 5 mm o 1 ), MJl? 
;V75> 138|iL(1.36ramol), J'jDO^y (JK7JO 3 m 1 © i§ fig £ in * ft 
o SST 2 . 5 RS|g|fll# Lfc&, MEE?I8 L fc 0 U(c^nn$;K : (2:1 
) 6 0 m 1 ft^TL, ( 1 5 m 1 ) Lfc„ T«%«t) , *R 7j< fiffi » r b U «7AT?fcjft&, 
3«W*$iU ^x^;|/X-7 L ;l/*ta^., afflS-£-£;»iIL:fe„ ±fi*£B!>, Sit* 
*nn*;l/A-^*y-;l/-*5RTS/U*y;l/*7AWS!*fTii'«, it fe ffij * 218mg 

( 5 2 % ) £ |# „ 
[ 0 0 9 7 ] 

({b-&^S-§-2 : 1-r * 7 i';l/-2-(4-^ b a 7 - )\> 7 )l $ V 7b) -sn-^J-kn-^ 
X * 3 U >©•&$) 

1-r * J << ;b-2-^';b £ U 7, 7 7 r V)\> =Mjy 272mg(0. 5 5 m m o 1 ) £ V 
faulty (Jft*)3m 1 tSgb, *»T2Mtt{k**-trU;l/ 5 5 0 p 1 (1 . 1 mm 

0 l)4iP^ftft, 1ST1 . 5l$IH«#Lfc. SEIlli^i'BB^y U847j0 3ml 
^iSW LSfifflffT, 4--hD7x/-;l/ 8 4 m g ( 0 . 6 m m o 1 ), b 'J X ^ ;1/ 7 5 
y 1 0 1 /i L ( 1 . 1 mm o 1 ), ! ;>DD^> (J&7JO 3 m 1 ©^ftt^iq* fc„ SiST 

2 . 5BSPMJfLftt, MEilli Lfc 0 cntJan^l/A : y *y-;b (2 : 1) 6 0m 

1 fcinA, 7j<ift (i5mi) l/co T*£flfc!K ffi*B6Kr b U 5is*il 
m by £ y -;H"> V ±1 r';b# 5 AffiUfc U * 5> K £ n a *;l/i»-y ^ y -;b-7k^T^> 
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U ft? toil 7 A©S!*fTV, Hfe7^;b7 7 1 1 4m g (3 2%) *fffc„ 

[ 0 0 9 8 ] 

(fb-&ft#^-3 : l-7^D^;h2-(4--hP7i-il'^A'^ 1 J;l/) - s n 'J -t n 7s 
* p U >©£•$) 

1-7 >) D *-2-?" ;l/ ^'j * * X 7 7 ? i^* 3 'J > 2 9 0 mg(0. 5 2 m m o 1 ) * 7 
spuuMiy (SftzJO 3 m 1 KiSfL, JkftT 2 M«{t#*lFU ;l/ 5 2 0 (i 1 (1 .04m 
m o 1 )*ijn*.fc&, §?ST 1 . 5 B#Hfli# Lfco SESIil^v"^ n p * 7 y (J&7JO 3 m 
1 K®B L^.UMW 4-- b D 7 x J—)\s 7 9 m g (0 . 5 7 mm o 1 ), 
7 5> 1 1 5 /i L ( 1 . 0 4 mm o 1 ), £ D D 7 $ y (S#7j<) 3 m 1 (D®M*htt A 7c„ 
ifST2 . 5B*IWBtf|!Lfc&, SEEiffiS Lfc„ chC>DD*H : y.*7-;l/ (2 : 1) 

6 0ml Sim*., *J5fc ( 1 5ml) Lfc„ TJifcft *K & 7j< fift » * b 'J 7 ATSM, 5 
»*»*L*nci*;l/i l -^*y-;l/-*5RT5/y *y;b*7A»l^ffv\ 1 

7 1 m g (49%) 5:f#/c:„ 
[ 0 0 9 9 ] 

({fc£ftl#*§ 4 : 1-5 U X b -01/-2-(4-- b n 7i-;l/W?'J -s n-^U tP-* 
X*n U XD^-fig) 

1-5 U X b ■< )\/-Z- U ;b*7 7 7 ^ >J y 283mg(0. 4 9mmol)£: 

^7 P P *;bA (flHzk) 3 m 1 U Tk/tT 2 MUt* ^tf'J ;1/ 4 9 0 |i 1(0. 98m 

m o 1 )*flq*;te&, i(5T 1 . 5 l$l«fll#Lfc 0 S 1± « H ft 7 d a (j&Tk) 3 m 1 

icjgffi Lgfifit^T, 4-r. b P 7 x / -;b 1 0 2 . 1 m g ( 0 . 7 4 m m o 1 ), h'Jlf 
;b7 5 > 1 3 7 /i L (0 . 9 8 mm o 1 ), 7 P P OKtIO 3 m 1 © ?§ ffi & J]Q X. 7c 0 

SST2B# matfLftS, 0 . 1 ffi^lSBE 1 m 1 £Ap* fc. d ©Affile* D D : * 

£7-;b (2:1) 7 5ml *hUz., *Ws ( 1 5 m 1 ) Lit. TJi&ft!?* »7j<Biil£T b U 

f?V\ H67 : t;l'7 7 7 1 8 2 m g (53%) £#fc 0 
[0100] 

NMR (CDCI3) : 0 . 89 ( t , 3H , J =7 . 0Hz) , 1.25(s,20H), 1 50-1 . 65 (m , 2H) , 1.95-2.12 (m,2H), 
2.29(t,2H,J=7 .7 Hz) , 2 . 40-2 . 55 (m , 2H) , 2 . 71 (t , 2H , J =7 . 3 Hz) , 3.38(s.9H), 3.80(b 

r,2H), 3.92-4.05(m,2H) , 4 . 10-4 . 20(m , 1H) , 4 . 25-4 . 45 (m , 3H) , 5 . 15-5 . 30(m , 1H) , 7 .31 ( 

d,2H), 8.29(d,2H) ; 

MS(SIMS) : 703(MH + ) 
[0101] 

({fc-^ttg-st 5 :i-tl/^^iH-(i-;ha7i-;^"/V^);W - s n -9 V -fe a 7 
*n U >©-&fig) 

l-t 1/ 1 ^ - 2- ^" 'J ^ * 7n 7 7 f ^ ;l/ 3 U V 3 5 0 mg(0. 5 5 m m o 1 ) * i? 
7 P P 7 7 > (SJtIO 3 m \ K®m U )WT2MHt^tf , J;l/5 5 0 fil(l.lmm 

o D^Jnifci, iST 1 . 5 ($|«flt#Lfc„ HEjtffifts?^ d p * 7 y (HBtIO 3 m 1 
L^SJIff~b\ 4--bP7x/-;b 8 4 m g (0 . 6 1 mm o 1 ), b'Jxf;l/7 
5> 1 5 3 /t L ( 1 . 1 mm o 1 ), -7 <7 P P y. 7 > (flftzk) 3 m 1 © $ ffi £ ia 0 Sig 
T2 . 5f$ISHI#Lfc&, MJ±rl«Lfc 0 cntJBDtU : 7 ^ 7 — ;b (2:0 60 
m 1 fciP*, Tkjjt ( 1 5 m 1 ) Lfc. TJISrHxD, *S 7k ©St ^ ^ b U 7i>T^Ii, 
»ffiU U tlffrj] 7 AffiSI (7 £ 7-;U) ^L, BWIt) 303mg (73%) * 
it 
[0102] 

({fc£ft#^ 6 : l-7/U + ;b-2-(4-^ b n 7 x - /l/£*;l>7 V ;!/) - s n -7* 'J -b n X * 

P V >©•£$) 

l-:r;l/*;l/-2-7*;l/£ U ;1/*X7 7 ^Vi^n y > 2 6 7 mg(0. 4 5mmol)£~7 7 
DD^> (BK7j<) 3 m 1 fcjSASU 7j<^T 2 M&{fc:*3P+f D ;b 450/il(0.9mmo 

l)*i0*.fctt, £iBT 1 . 5 Bf HS!*f b7c 0 SE«tfty>na^y (K*)3mlt 
ilLS/SaifT, 4-nbP7x7-;l/ 6 9 m g (0 . 5 mm o 1 ), bUx^;b75> 
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1 25/iL(0.9mmo 1), i> P P ^ £ > (Kzl<) 3 m 1 <D 7§ : M £ 1iU X. fz. „ SfiT 2 . 

5 H#H9I# Lfcft, iSE«ffi Lfe 0 cftK: 7 n n*;l/A (2:1) 60mlS 
IIP A, 7j<»t (1 5ml) Life. TJffctttK fcTkSSI?^ £ 5l?iSL 
^ 2 y-;UT*^ 'J J&y/l'A^illl^ L , 2 5 tc 7 a a £ /-^-tK^T^ V t) 
yyl/A^AfflfiSfTV, Mfe7t*7 7Xg 14 6mg (45%) £f#/c„ 

[0103] 

: l-7Jl><ir-/l/-2-(4-- FP7i-i^";^ U -s n-?U -bn-*X 
*n U >>0-&J5g) 

{k^«I##6©^lStra«K**L, ifi7t^7 7X| 9 8mg (6 0%)£t#7c o 
[0104] 

({t£ft#^ 8 : 1-5 U X b -r;b-2-(4-- b p 7 i-Mi? ->^;1/) -s n -ha-* 
X*n y >©£•$) 

1-5 U X b ;b-2-+>- £ ->-;U*X7 7 f 'J > 200mg(0. 3 5 m m o 1 ) £: 

•>')PD^y (BK7j<) 3 m 1 \zmm U TkitT 2 MEffctf + lf U ;b 3 5 0(i 1(0.7 1 
mm o 1 S^ST 1 . 5 l$|»Sl#Lfc. «J±?llift ^ * a P / 9 y (H7j<)3 

mllcifiLifiilfT, 4--hD7x/-;b 1 5 4 m g ( 0 . 3 9 m m o 1 ) . h'Jl 
f;b75> 98|iL(0,7 lmmo 1), ^PD*JK (0ft7j<) 3m 1 © ?g £ jfjQ « 
m.UT i . 5ftH»#Lfcai:©»«fc*oD*;l/A : (2:1) 6 0m 1 

X, zkJJfe (1 5ml) Lfc. Ti*?i!t)> te 7 J<jijS^^ b y *Af?3£&ft3i££iIiliU 7 
na*;UA-?«*y-;l/-zk5RT'>y *y;u*vAfiB!*ffv^ ftStfefatfte 2 2 9 m g ( 

6 4 % ) £ % tc „ 
[0105] 

NMR (CDCI3) ': 0.80-0. 95(m,3H) , 1 . 26(br , 20H) , 1.57(br,2H), 2 . 22-2 . 29 (m , 2H) , 2.75-2 
.82(m,2H), 2.82-2.93(m,2H), 3.34(s,9H), 3.79(br,2H) , 4.01 (br , 2H) , 4 . 10-4 . 22(m , 
1H), 4.22-4.48(m,4H) , 5.27(br,lH), 7 . 30-7 . 36(m , 2H) , 8 . 27-8 . 32 (m , 2H) \ MS (SIMS) : 6 
89(MH f ) 
[0106] 

({fc£tt#*f9 : 1-5 U X b -Y;V-2-(4-- b P 7 x - )\s7ist°J )l) -sn-^'Jta-* 

x*p u yo^S) 

ft£1ft#*i 8 <D£j£fc H«tmfiL, ftfeflflttft 16 7mg (5 2%) 4»ft. 
[0107] 

Ub-&^#^ 1 0 : 1-5 U X b 4 )l-Z-(4-- hD7i-*t7a^;l') -s n-^'J -b P- 
*X*3 V y(D£$L) 

8 (D^iiztmM^nmL, nfe^tt* 3 4 1 m g (82%) 

[0108] 

({fc£14j#^ 1 1 : 1-5 U X W jl/-2-(4-:=. hD7i-;l'X^n-{;l/) -sn-^J-tP- 
*X* n y XD-^fig) 

ffc£t)#^ 8©-&f£hp5]«Hc||ffiU ftfeiftttft 1 1 4 m g (34%) 
[0109] 

(fc^fe*^ 1 2 : 1-5 "J X W;l/-2-(4-n ho7i-;V7^P^/V) -s n-^U •bo- 

*x*n y >£>•£■$) 

8 (D-si&t mm^nML, Jtfefattti i9o mg (76%) 

[01 10] 

NMR (CDCI3) : 0.89(m,3H) , 1 . 20-1 . 50 (m , 26H) , 1.60(br,4H) , 1 . 70-1 . 85 (m , 2H) , 2.30 
(m,4H), 2 .61 (t , 2H, J=7 . 46 Hz), 3.38(s,9H), 3.83(br,2H), 3 . 90-4 . 02 (m , 2H) , 4.10-4.2 
2(m,lH), 4 . 25-4 . 50(m,3H) , 5.23(br,lH), 7 . 21-7 . 35 (m , 2H) , 8 . 20-8 . 35 (m , 2H)„ 
[01 1 1 ] 

1 3 : 1-5 'J X W;l/-2-(2-£ uu-4-- b P 7 x - Jl JOl/ X 'J /U ) -s n- 

y -t p -* x * 3 y > ©£$) 

1-5 y X b ;b-2-^';b £ y ;l/ * X 7 7 f- P y > 1 7 7 m g ( 0 . 3 m m o 1 ) * V 
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7 P P ;>< 7 7 (flM 7k) 3 m 1 fciSIBL, *J5T 2 Mlftt^fU 7b 300/il(0.6mm 

0 l)*inj*fc», SiiT2«p|H|Ji»Lft. »ffi88-^PP^> (IBtJO 3 m 1 KiS 
8¥ LSiSffiffT^ 2-7 P P-4-^ b P 7 x I04mg(0.6mmo 1), MJxf 
;b7 5> 84(iL(0.6mmo 1 ), '7 7 P P ^ £ 7 (flftzk) 3 m 1 <D ?g ft =& to X. □ § 
ST 3 BIH8t#L;fc&, HEEiRISLfco cftt>np*^A : ;**7-;l/ (2 : 1) 6 0m 

1 fciq*., 7j<)7t (1 5ml) L/c„ TI*® D , ^TkBSK-f b U ■JAfSIt, 3ft£rl 

^nn^^A-^^y-^ff^UAy^ijyAli^fT^, ifeitl 15 

6 m g (71%) *f#fc„ 
[0 112] 

({fc£Hs#*f l 4 :i-5'J7 h-f;l/-2-[(4-^ ^;b) 7 v'J ;l/7";l/7- U ;l/]-s n -7 V -b p 
-*X*3 'J yOpl) 

1- 5 U X b -T ;b-2-y ;b 7 V ;b * X 7 7 ^ 7 7b ^ «J 7 1 9 1 m g ( 0 . 3 3 m m o 1 ) £ 
-^DD^> (flttzk) 3m 1 C»*PL, *»T 2 Mttft** 1 * U 3 2 8 ft 1 (0.6 7 
mmo 1 )*flqAfc&, ^ST2^fH»*¥Lfco f 7 D P 7 7 7 (BttTk) 3 m 1 

tiSWL^iSfltffT, 4 - (7 ^7b) 7 v U 7 1 1 5 m g ( 0 . 6 7 m m o 1 X b'Jlf 
;l/7 5> 91.4/iL(0.67mmol), 77 P P 7 7 7 (B5i7j<) 3 m 1 <D i§ ft £ in *. 7c 
. SST4 BBatfLfea, «JHi»L/c 0 cnt^n^^A : 777-7b (2 : 1) 6 
0 m 1 fcira*., 7km ( 1 5 m 1 ) Lfc„ t> , it zk Bit IE * b 'J ^Afiiii, 5ft 

7 X 1 8 3 . 2 m g (76.5%) £ % fc „ 
[01 13] 

NMR ( CDC 1 3 ) : 0 . 89 C t , 3H , J =6 . 9 Hz), 1 .25(br,20H) , 1 . 50-1 . 65 (m , 2H) , 1 . 95-2 . 1 2 (m , 2H 
), 2.29(t,2H,J=7.7 Hz), 2.44 (s,3H), 2 . 47-2 . 51 (m , 2H) , 2 . 70(t , 2H , J=7 . 2 Hz), 3.38( 
s,9H), 3.82(br,2H), 3.98-4.03(m,2H), 4 . 1 1-4 . 22(m , 1H) , 4.30-4.48(m,3H) , 5.19-5.32 

(m,lH), 6.27(s,lH), 7 . 00-7 . 1 1 (m , 1H) , 7 . 1 1-7 . 20(m , 1H) , 7 , 58-7 . 70(m , 1H) ; MS (SIMS) 

: 726 (MIT) 

[0114] 

(fc£«l#*§ 1 5 : 1-5 U X b -<;l/-2-(2-7;l/2i-D-4-=. b P 7i-Jl/^^ U -s n 

-7" u -t p -* x*3yyo§iS) 

1-5 U X b -f ;b-2-7 ;b 7 U 7b* X 7 7 77b 3 D 7 2 6 6 m g ( 0 . 4 6 m m o 1 ) £ 
^PD*;H (J&Tk) 3ml tcr§f$U ?k?pT 2 Miglt* + 7" U 7b 4 5 7 fi 1 (0.9 1 m 
m o 1 )fcin*fcft, §?ST 1 . 5 BfP^fitff Lfc„ iESSI^P^^A (ffiizIO 3 m 1 
icmmLmUmnT , 2-7 7b;*-p-4-:=.bP7x7-;b l 0 7 . 7 m g (0 . 6 9 mm 

0 1 ) , b 'J X f - ;b 7 5 7 127.4/iL(0.9 1mmol), 7PP*7bA(IK7k)3m 

1 ©jgft£inx./c„ ^fiT 3 Rt^aff Ltc'ik, O.lffi&mk Iml£in/t7c„ Z(D®W 
K. 7 P P * )]/ A : * 7 7 - ;U (2:1) 7 0 m 1 £ in * , TkiJt ( 1 5 m 1 ) L 7c 0 Til £ & 

t), SftTkHK* h U 7 AT'gifl, SffifcitflSU 7 p p *7b A-7- 7 7 U 
tl^lVts 7 Affiffi^tTV, ft £7^7 7 X 2 6 0 m g (79%) £f#7c„ 

[0115] 

(fb^S^ 1 6 : 'J X 1- J fr-Z-(3-7 fr*V-i-- b p 7 x ^7b 771/ 7 U /b) - s n 
-7 ij -fe P X*3'J>O^I) 

1 5 O^f^t IllttiC^SgL, Jtfe7 ; e7b77X|| 17 1mg (6 2«) ^ 

% tz „ 
[01 16] 

({fc£1*#*f 1 7 : 1-5 'J X b-Y 7b-2-(4 -:=. b 0^*7 xX7b) 77 b 7 U ;V*X77f 
77b n "J 7<Di=rJ$) 

1-5 V X b 7b-2-77b7 U ;V*X7 7 f 'J y 2 2 7 mg(0. 3 9mmol)^ 

^7 p p *;l/A (J$7j<) 3 m 1 KffiBL, 7_ki$T 2 MS{^:^^^7 1, U ;b 3 9 0 /i 1(0. 78m 
m o 1 )*im*.fctt, ^fiT 2 t^PESaff Lfco SffHlfti'nntwl/A (R*)3mltS 
fi? L^iSa^T, 4-zbDf*7i7-;l' 90.8mg(0.59mmo 1), h'Jxf 
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7b7 5 y 1 08.3(iL(0.78mmo 1 ^on*;H (HtI<) 3 m 1 © m W. * iQ X- 7c 

p< * 7-/1/ (2 : 1) 7 0ml ^iBX, 7k*£ (1 5ml) L/c„ TI^l^ *Szkfif!S£-f b 
y*AT*ftjft», 3w£rIff§U ^PP*7UA-^*/-;U-7k&T*i"J A^*7A?il 

*f fetfUtt^ 2 0 2 mg (72%) 
[0117] 

NMR (CDC1 3 ) : 0.80-0. 98(m,3H) , 1 . 27 (br , 20H) , 1.59(br,2H), 1 . 92-2 . 1 2 (m , 2H) , 2.20-2 
.35(m,2H), 2.35-2.52(m,2H) , 2 . 70-2 . 88 (m , 2H) , 3.37(s,9H), 3.82(br,2H), 3.90-4.02 
(m,2H), 4.02-4. 20(tn. 1H) , 4 . 22-4 . 47 (m , 3H) , 5.22(br,lH), 7 . 51-7 . 65 (m , 2H) , 8.15-8.3 
l(m,2H) ; MS(SIMS) : 719(MH + ) 0 
[0118] 

({fc£%iS€ 1 8 : 1-5 U X h^;l/-2-(5-^> K U V ;10 -s n-^Jta 

-*x*p y >©£$) 

1-5 'J X b 4 As-2-y )]/$ V )]/ts7>7 7 f-v^UP U > 2 0 5 mg(0. 3 5mmol)* 
?DD*;H> C BJ4 7j< ) 3 m 1 K rgfi? U zkifT2MijU + f U;b 3 5 2 |j 1 (0.7 mm 

0 1 )*in*.fc», SST 2 «fHaj$Lft. »E«»fc*nn#;l/A («*) 3 m 1 
L^flHSfPT, 5 -t b* P*5"f y K-;l/ 7 0 . 4 m g (0 . 5 3 mm o 1 ), HJx^ 
7 5 7 98.2/iL(0.7mmol), ? P P * 71/ A (flft7k) 3 m 1 © & 2)0 □ 

T 2 Eg P^jf ft L/cl*. 0 . 1 1. m 1 fcifflfcfco pn*;l/A : ;>< £ / 

-;u (2 : 1) 7 0 m 1 fcin*, Tkffi ( 1 5 m 1 ) Lfc„ TI^SX t) , h'Jfi 
5«*18L*ddWA-^ *7-;l/-*3RT?S/y *7*;W7Affil*fil\ 
JtfeJSttftl 1 4 3 m g (59%) *mtc 0 
[0119] 

NMR (CDCI3) : 0.80-1 .00 (m,3H) , 1 . 20-1 . 40 (m, 20H) , 1 . 50-1 . 65 (m , 2H) , 1 . 91-2 . 1 5 Cm , 2H) 
, 2 . 18-2 . 35 Cm , 2H) , 2 . 35-2 . 51 (m , 2H) , 2 . 51-2 . 70(m , 2H) , 2.78(s,9H), 3 . 00-3 . 29 (m , 3H) 
, 3 . 89-4 . 27 Cm , 5H) , 4 . 27-4 . 50 (m , 1H) , 5.21(br,lH), 6.41(s,lH), 6 . 70-6 . 90(m , 1H) , 7. 
21(s,lH), 7.40-7.65(m,lH) , 11.18(s,lH); MS(SIMS) : 697(MH + ) 0 
[01 20] 

Ub£«i## 1 9 : 1- = U x b ^;l/-2-(2,6-> ! 7 hD7i^;^'/^ 0 71/ ) - 

s n-yut d-* 3 u y ©■&$) 

1-5 V X b 4 )U-2-tT)U$ U 7l/*X7 7 ^ v^l/P V 7 2 5 4 m g (0 . 4 4 m m o 1 ) * 
>DD**i (B^7j<)3m 1 fcJSISPU *i$T 2 Mtt{fc**1f U ;!/ 4 3 7 (1 1 (0,8 7 
mmo 1 )£iqS.)fc&, ^ST 2B$HSij$bfco MEitffitt 7 P P * 71/ A (ffiizK) 3 m 1 K 
iSISPU ^lBfll#T\ 2, 6 -7'7 x 4 h D 7 x /-7b 19 1mg(0.6 5 
mm o 1 ), b U Xf-;U7 5 7 1 2 2 /x L ( 0 . 8 7 m m o 1 ), 7 P P *;1/A (J$7k) 3 m 

1 ©}§!g^7jnx.7 v c„ 1 6 ^Hms Lfcft, 0 . 1 lmiifeip^ft. corg 

77 p d *;l/A : £ 7-71/ (2M) 7 0ml *J)P^ , zkfft (15ml) Lfc D TI^: 
1^ M 7k Eft "7 1 " b U 7 A T" l£x 3flft£-rS«U 7 P P *7l/ A-/ £ 7 -7l/-7k?feT7 
U AftSifcfrV, ftfefattftl 2 19mg (58%) £?#7c„ 

[0121] 

NMR (CDCI3) : 0 . 89 ( t , 3H , J =7 . 2 Hz), 1 . 26(br , 20H) , 1 . 26-1 .61 (m , 4H) , 1 . 91 (t , 2H , J=7 . 6 
Hz), 2.14(t,2H,J=7.1 Hz), 2 . 26 Ct , 2H , J =7 . 8 Hz), 3.31(s,9H), 3.74(br,2H), 3.92(t, 

2H,J=6.0 Hz), 4.00-4.15(m,lH), 4.28(br,2H), 4 . 30-4 . 42 (m , 1H) , 5.14(br,lH), 7.32-7 

.50(m,10H), 8.28(s,2H) ; MS(SIMS) : 855(MH + )„ 
[01 22] 

({k-Syom 1 ^ 2 0 : 1-5 l> 7 b ■< )l>-2-(4-— b P 7 x - >l> f => 4 P U ?]/) -s n-7U -fe P 

-*x*p ij 7©-£i£) 

1-5 U X b -Y 71/-2-7" v-Y P U 7l/*X7 7^i>7l/P U 7 164m g (0 . 28 mm ol) 

P *7l/A (Aft 7k ) 3 m 1 KmWL, TkJpT 2 M & fli * ^ If D ;b 281 ^ 1 ( 0 .56mm o 1 ) 

s^t 2 at r^jtff l/co $cE?iffit£7pp*7i/A cb$&tK> 3 m it smug 
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SJlffT, 4-;FP7i/-il/ 43.0mg(0.31mmo 1), h'Jxf^75> 78 ft L 
(O.56mmo 1), {rpp^i ( flft tJ< ) 3 m 1 CD ® £ * Jjq x_ fc „ ^fiT2«f H«J¥ L fc» 
,0.1 iSSS 1 m 1 fttax/fco C OJSJKt £ D P Jh^A : p< (2 : 1) 56m 1 

fciP*., Tkffi (14ml) LTco TJlft&tK **8t»f" h »J 7 AfSll, 3ffiftK*L 
, ^PD^;bA-^^y-;V-7j<^T-^U*-y;U*-7A$»fi^tTVv ftfeifltfUs 102m g 

(51%) * m tc „ 

[0123] 

(fb£ft#^2 1 : 1-5 V X h^;b-2-[5->7f^75 7-2- ( 2 -f-7 V U )V7 7) 7 
i -;l/-9-^7 */=.)V]-s n-yv tn-W*a U >©•&$) 

1-5 'J X h-f;l/-2-t^ ->-Jb*^7 7f ij > 419m g (0 . 74mmol)ft^PP 10 

*;l/A (!#7j<)6m 1 Kmm U 7j<i^T 2 M^{k^ + -9 1 ' U ;b 738 /i 1 (1 . 48m m o 1 ) ft tu 

SrST 2 .5Bf H8i#Lfc. 8EI8a*pn*M (Bizk)6m 1 fc8SIW LSSSi 

»T, 5-i/7f;l'7 5/-2- (Z-fTyy^TV) 7x7-;b 202m g ( 0 .81m m o 1 
), F U If > 206 ji L (1 .48mm o 1 ), ^PP*AA (Bffi>J<)6m 1 <D ?g M ft iu" X 

to iSTZKHi^Lftt^ O.llSfit 2m 15:i)nx.fc„ £ ©fgflfcc ? D D t-)Vh : 
^ ^ y-;b (2 : 1) 150m 1 ftfin?U tJ< jft; (30m 1 ) Lfc. TJlft® 0 , *S 7j< BfE K t h U 

frV\ ^ftfaftft 247m g (42%) ftt#/i 0 
[0124] 

({fc£tt#*§ 2 2 : 1-5 ij * h-f/l/-2-[l- (.2 - b "J 7VJ ;b7 7) - 2 - -J" 7 f ;b +T * 20 
~>-;H- s n-?'U tP-*Xta U 7<D£"fi£) 

ft£fo#5 2 1 ©£j£fc|^ttK^flSU #»fe»ttfc| 64mg (14%) ftf#fc 0 
[0125] 

({b^«B#^ 2 3 : 1-5 U X h-Y;l/-2-[ (4 -- hD7i-W 5? * ;1/ ^ 7 -> - - s 
n U -b P-* X * 3 'J ><D-&fig) 

2 1 <D£$ fc IBIIlCilL, aft7t;V7 7Xf a 150m g (49%) ft|#ft„ 
[0126] 

(<fc£%l## 2 4 : 1-5 U X b^;l/-Z-[ ( 6-75#>* + J'W it ^ 5>-;l/]-s n-if 
{t£ftl#*§2 1 ©iB-fStllllHc^lfiSU afi7t^7 7/;| 2 9 5 mg(68%)ft# 30 
[0127] 

NMR (CDCljj) : 0.87(t,3H,J=6.9 Hz), 1 . 24 (br , 20H) , 1 . 46-1 . 64 (m , 211) , 2 . 25 (t , 2H , J=7 . 7 
Hz), 2.65-3.09(m,6H) , 3.33(s,9H), 3.78(br,2H), 4 . 00(t , 2H , J=6 . 7Hz) , 4 . 09-4 . 20(m , 

1H), 4.23-4.43(m,3H) , 5 . 17-5 . 31 (m , 1H) , 5 . 41-5 . 56 Cm , 1H) , 7 . 10-7 . 65 (m , 8H) „ 
[0128] 

(ltt>yam^ 2 5 : W^/l/5 h 4 ;l/-2- (4 — - h P 7 x - >V ? )\> £ - ;]/) - s n V -b 
P-*X*P'J>0&|) 

1-A;U 5 h -Y ;b-2-^*;l/£ "J ;l//}-> X 7 7 f-^/ba U y 320m g (0. 51 m m o 1 ) ft 'J >7 P D 

* * y (H7j<) 3 m 1 £»1SU *»T 2 Mttft^ + lf ij )V 765 p 1 (1 . 53m m o 1 ) ft jjq 40 

SrSTl.5B# HSt# Lfc„ MEStift^^ P P * * V (flftzIO 3 m lKitiLifa 
jf^T, 4-^hP7i7-il' 104m g (0.75mm o 1 h h 'J X ;U 7 5 > 139 /i L (1 . 
02mm o 1 ), ^ * P D * 5 > ( 9ft tK ) 3 m 1 <D & £ ft in x. fc D 1ST2. 5B$H€Mf$ b fcfe 

* MESi b7c„ Ctit^np : £ 7-;l/ (2 : 1) 75m 1 fttq?U zkift (15m 1 
) L7c 0 THftlX D , ^7j<Bg^-t h U 7 iTKISft, 5?SftgSIL/co 5S)t ft -> U * y il 
ftyL'ttm fttrV^ ^&7^;V7 r X203.6m g (55%) fttffto 

[0129] 

(mmm 2 : pa f-a HEvtcomz ; ntstt) 

(PX P A F - A H<D%Hm®D 

t bilS 4 0 0 m 1 % K B r T'tkld = 1 . 0 6 3 tC||HL, 1^7)111, jj^P5 50 
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*nv, VLDL, RXf L D L * £ ty@#£#fc. lOmM C H A P S £^t?50m M hU 
X-i&SI (Tris-HCl) Sfrffi (pH 7.4) Tiffin 10mM C H A P S £ it 4S 50m M 

(pH 7.4) Tf Sft L Q -b 7 7 P - X * 7 A Kit I ft„ P 
T*7A*jJfe}?'Lrcft, N a C 1 (0-0. 5M)©E« ? v S> * x> hCt t)»ffibfc„ iSHi* 
tiftPAF - A H?£1tfiP#*-fe > b U 'V 7° 3 0 Tilll U 10mM CHAPS, 0.3M N 
a C 1 ^^t?50mM h'JX-MSil (pH 7.4) Tf¥*ftU*77 j"J*S-Z 0 0 
KttLfc. H i:«lriST»a«-e:«: P A F - A H ffittSStf* -fe > h U -v7"30TlStS 
t i±lCg«fS^10mM CHAPS, 0.3M N a C 1 ^^tSZ5mU h U (p 
H 7.4) T 5 FifcLfc7;K^7 7D-X*7AC#Lft» H ttS«i8T»ifti$ L fcll 10 
mM CHAPS, 1.5M NaC 1 5:ttf50mM MJ X (pH 8.0) ^jStti b 
fc. P A F - A Hgtt3i»** > h ij 7 7* 3 0 T'i« L. »i P A F - A H t Lft„ 
[0130] 

(S1!l=4)ffl!l£) 

±|B-&^bfe{k^WS^ 1 ~ 1 3, 15-17, 2 OStf 2 5 ICO^T, P A F — A H fiS 

Sffffi : 150mM NaCUlOmM EDT A5^i!5 OmM HE P E SlffiS (pH7 .4 
) ; Rtf, 

SKr^a : 4mM<DSI, 90m M NaC 1, 6mM EDTA, S. tf 4 0 % X £ / - /b 
& 3 0 mM HEPES Sffiffi (pH7 . 4) L fc 0 

[0131] 

±tH73j4T-t#6n/c P A F-AHffiSn a plOultJf«?£900ult£rI£U 37°COfeSII 
C5»]ftll Lfc», a«!g»£l00u liSJnl/T, EJSfcflliftLfe. 2S«?SJS»tPft, 2ft 
5^BK*»ttTO*ffiWfM ( 1 #IH) S U <D»ftfi0£{t« (A E s ) fc/^x 
hB7i7-;KO»?**«Se = 12000 (ftlcL, {fc£ft## 13, 1 5Rlf 1 6<Dlk 
£»K*V'»Tttft : ?aktttt8U = 18000ftffiffl) P A F-A Hffitt* (nraol/mln/tS 

fclil) *±JB<Di£fc: <k 5 , WfflLfc. tOtSSSa A E B teMfiOtt 

[0132] 
[f§ 1 ] 
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1 

2 

3 
4 
5 
6 
7 
8 
9 
1 0 
1 1 
1 2 
1 3 
1 5 
1 6 

1 7 
20 

2 5 



8 3 

9 8 
1 3 3 

1 1 1 

5 5 
48 

6 2 
457 
12 3 

5 0 
37 
1 7 

6 2 

6 7 

7 8 
44 

2 6 5 
7 7 



[0133] 

CcDrgHfrP., jk-^ftS^- 8 CD 1 - 5 U X h -OU- 2 - (4-^hP7i-/W^'>-* 

) - sn-?U-fen-***nyv (-183 ( I ) OA = 2) tfgfcSKftgtetfiSS^e: 

fctfbfrofe. en a, -ifitofcteffl£ns{fc£fo## 4 e> i 'j * h-f ;v- 2 - (4 

- - h a 7 x-;b>7";b^ y ;b) - s n - 9 U -b n - * X * 3 'J > (-(153 ( I ) <D A = 3 
[0134] 

(I) © A = 4 ~ 7 ({b-S-tlS^ 9 ~ 1 2) tPAF-AHgttA^Ui^ 

ftfctf, AAW^^vaifjgttttSfVfilSlcaBSo Sfc, -@S3 (I) CD7^>;bS (R, ) 

R i #7;l/*;i>g, 7;l/^;b« (fc^S-sf 6 RVt i ) o»^feffitttftttt«nfc. R 

x-;i/{t^«i*jaEtt-r5SH (iis§ 13, 1 satf 1 6) &, ^ffl-pssc ttf^s 
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ft fro 

[0135] 

WT, (fb^fe#^8 : 1 -5 UX W 2 - (4--ha7i-/l' 

[0136] 

(HM3 : P A F -A HgttOllS : PlfMOSI) 

: 3i 2 fCfB«<D|S&S£iJ£, 150mM NaC l^ttf50mM HEPESlijK 
pH7.4)fc, S 2 KlBIBOiifitfiSWLfco 

IMiS : 4 mMO*^fll©ai > 4fl«l^/-;VRtf9 0mM N a C 1 3 0 

mM H E P E S Wm 7K(pH7.4)„ 
[0137] 

t h Xtt P A F -A HffiSi&lOu l£HS#Ji8i£900 u lt^il^U 37°C©11 

i&ft£5#;&«L;fc&, SMiSffilOOu l^riSjbP LT, E fS & BB & L „ £Ki8ffii$&Q%* 
2#BfrP) 5#BKfrttT©*fimiHI ( 1 #B3) HJfc D ©Ktt&Wgfb* (AE) t ; W 
- r n 7 i^-Jl-O^SItM £ = 12000 4:^6 P A F-AHffittfJi (mnol/nin/Kftlil 

[0138] 
[*2] 





«h« 


-;idfii» 


PAF- 

mm 


■AHK 




389 


100 


256 


100 


^'JAflffltf-HJ^A (lmM) 


267 


69 


208 


8 1 


?*>>X)Wsm (2. 5mM) 


289 


74 


244 


95 


Triton X- 1 0 0 (0. 05%) 


342 


8 8 


247 


96 


Tween-2 0 (0. 05%) 


294 


76 


239 


93 


CHAPS (5mM) 


347 


89 


264 


103 


■=i~)\W- b U t>k (5mM) 


347 


89 


250 


98 


^■JMJiffltf-HJ'W* (lmM) 










+Triton X- 1 0 0 (0. 05%) 


225 


58 


200 


78 


=7V))\$mt)-YV^U (lmM) 










+CHAPS (5mM) 


269 


69 


247 


96 



[0139] 

St^tWStfSSJtlft. t4b*, P A F - A HffiKiBtf, Hl£, 90%J^±<D?gtt 
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W±OfStt tf{£&SftT^£> fcOtf&V. Cft 14, PAF-AHlSB n ptfIISnftfSS 

£ < ^£ftT£ 19, pis sat «k oTii©*ws«iq7k^i»ett^«isijsftfe!ie*, 

[0140] 

(HffiWI 4 : P A F - A HgttOSIS : tOffli) 

f£S 1 (A) : 150m M N a C 1 £-$ty50mM H E P E S gflm (pH7 . 4) 10 
ISH 2 (A) : ; 1.6mM<D$f8flJ3£>aft, 1 6% x £ / - 150m M N a C 1 * 

#G50mM H E P E. S Jl«i8(pH7.4) ; 

I4H 1 (B) : mmmmW. ; 150mM N a C 1, lOmM EDTA, ImM y V U ;H^g?-f h U 7 
A, 5mM CHAP S*tfa50mM H E P E S W. fig 7(5 (plI7 . 4) ;■ R Zf 

MM. 2 (B) : m.mM*^tsmV. : @M ; 150mM NaCl, lOmM EDTA, ImM y t> V >VM 
Stb'J'JA, 5mM CHAPS, 1 6% X £ / - )VR tf 1 . 6m M £> * 58 B£ <D II £ "a fa 50 
mM H E P E S Sffijft (pH7 . 4). 

ifiL W MU ■ 5 fflSltDlSS si, S2, S3, S 4 *3 J; tf S 5 „ 
[0141] 

P A F - A HffittOfflJgfctt, H - 7 1 7 Oi!!S«|»«fgil (B jiSiftffi) 20 

[01 42] 
[S3] 





X±i 


BATE-A 


25-34 POINT 


S VOLUME 


5 i±\ 


Rl VOLUME 


240 £d 


R2 VOLUME 


80 ul\ 


Wavelength 


505-405 nm 


K-FACT0R 


5417 



[01 43] 

±ia^5*-*-fctE^T, darfISS 5 u 1 (A) (Sffffi) Xtt 1 (b) (PlSflJiS 

MO 240 u 1 t £ft£ LTiI£ L, -£©1IfflB#H (37°C, 5 #|B) OS, 14312(A) (g 

nmm) xitmm2w mmm^^ts&mmm) soui^^iq, s^ut, K&^m^L 

tco £ © t ^fD^ftJSSit fcEl 1 * 5tffcH 2 fc^fo UUtUM 1 (A 40 

1 (B)©i!£}fcK*8W©£«££tr}8iK*8siin-f £ , PAF-AHi:*%10l 

KtOS^tit5T*^B^©SH^^4)S-r?)4-xhD7x/-;l'^ft5|5-r?,^7 , c;ja(D 
±#tfSifg£ftfc 
[01 44] 

0 1 .RtfH 2©tt«3^&fH53^4±a fc, BSffiltf^FftLft^ig^ (0 1) i D , PlSgiJ 
Tb^ft-r^tl-a- (1212) ©£#®ftg©±»tfJfl]fi|<*ftTV>3. ^CiCtfe, (B^SOKJ: 

[0145] 

PAF-AHiSttli, SR (MS 2 (A)XttlSS 2 (B)) © ftftl ft 2 £ g ?> 5 ft g fc frtt 
T©*ffiB#H ^feUoeR3fcfiOiE{k* ( A E ) fc/<7-hP7i;-M»? 50 



(29) 



JP 4220603 B2 2009. 2.4 



UftftffiS £ = 12000£ffl^Tff-gb, SlfotfiSttOP A F-A HrSttffl^W-ffiLfco 
[01 46] 

ffi^T*, ftfcffiTfc*. ttifttW'ai^fc P A FSSRtl^Tt hlfiligP A F-AHrStt 
[01 47] 

l-O-^^fi'* [4"^f ~>il/-9 , 10- 3 H(N)] 2-0-7-bf;hs n-^'J-trn*X* 
3 ij > (NENtt , NET-1009) 5 pmole (18.5kBq) , l-0-t^f'>;l'-Z-0-7'bf *-s n 
-^'J tP*7*3 U XBACHEM FEINCHEMIKALIEN AGS, 0-1355)34pmole, Rift h skW 
mm (50-100{g#$^ 6.5-37.5ul, > f )]/ 3 gfigpg) * lOOmM h'JX-SSil 

S(pH7.4), 5mM EDTAld S?S b s £ 0 . lml K L T 37°C T? 10# H > * a ^— h b 0 
Bligh & DyerS £ U flgM^ttffl bfc 0 BP*., £ a D * )l> AO . 125ml £ * # 
7-;b0.25ml5:jtjpx.T2^P^^ <h r> U £ p p * ;l> A 0 . 1 25ml £ jta %- T 30# i: 9 

U ISt, 7k*0.1nliP^.T30g>Hg t 5 T £„ Sfr#li(400g, 3#IW)U T 

Jf (HffllB) 0.04ml£:TLC (Merck, 5554-1M) K Xl7 H, MMrSffi (i? UDtwH 
: ^ ^y-;b : ?J< = 65 : 35 : 6) T JI §3 b „ WLtttikto* 7 *J7 J &tiS!/W * ■< * - 
>>'>'^"7t'7-('^-MacBAS5000*ffl^Tij^b/co SfjS)gttte:lSfiT-&£khlfll)ffcDffiM 

ts.mmm do») fc-eauesnfcStftfiifc x oftishstiS'j vp a fi 

(nmo 1) *fflV>T, #ffiBJH, *ffiifiia *) Kiit 8 'J VP A F 0*^84*6, 
nmol/min/mlT'ilb/co 
[01 48] 

*SS'WOBK%ffl^ftSiJ£OilSft (Y) fcftftttSIIKP A Ffcffll^fcilHIfclglR (X) to 

& b©*f £ (0 3 ) ©HI Jilt ilte, Y = 2O 6 X+ 3 0 7 , ffiM^^tt, R = 0 . 9 7 0 
T'fe^fco B»*J*DO»^ (04) (D^mUmitt, Y= 1 7 9 X+ 9 3. 6 ,ffiHftft 
tt, R = 0. 9 9 7 T'&o fc„ COi5t, V^hOi^tfcV^Tfe, SVfflMMffitf* 

[0 1 4 9] 

(^fiSffJ 5 : P A F-A HCD«|J£) 

ii7c l*Hl£A fk^Ritoif ^iSWlSRfT, S^SftS&li7XCi;i/) ^opaf-ah 

[0150] 
C*4] 
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(nmo 1/mi n/|S^lml) 

1 640 348 

2 671 329 

3 598 348 

4 603 346 

5 6 5 6 3 44 

6 603 336 

7 5 9 3 3 3 6 

8 5 8 5 3 3 2 

9 6 13 3 44 

10 6 8 1 3 2 9 
6 2 4 3 3 9 

tlfli 3 4. 8 7. 7 

C. V. (%) 5 i _6 2. 3 



[0151] 

* 4 (C^-T <fc r> IC, *?g[il3©££f±, «aS<lfilif *CDP A F -A Hjgtt^iiiJ^tS^?4 30 
[0152] 

#ISiB©P A F-A HffittifliJSSicfcftfcf, SI*tt«iRSK*fflf5 c ft < , Mn*<D 
*#£fi<D P A F -A Hr£14iJ££ tt, fl£*<D£}£ J; t> iS^HtffiSSns c t, 

taciiti oigfifc p a f-a Hffitt*ais'-rs t ttfT't^ioffl^^tt^ftii 

iBISA^Rlfil-PSS c ^liOttJg, ?ft0gii%J£H$ MT^RrT* * 5 ± 5 t ft 5. 
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